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TREATMENT  OF  BURNS. 


In  treating  burns  of  a  serious  nature,  the 
first  thing  to  be  done  after  the  fire  is  ex- 
tinguished is  to  remove  the  clothing.  The 
greatest  care  must  be  exercised,  as  any- 
thing like  pulling  will  bring  the  skin  away, 
too;  so,  if  the  clothing  is  not  thoroughly 
wet,  be  sure  to  saturate  it  before  attempting 
to  remove  it,  says  Health. 

If  portions  of  clothing  will  not  drop  off, 
allow  them  to  remain.  Then  make  a  thick 
solution  of  common  baking  soda  and  water, 
dip  soft  cloths  in  it  and  lay  them  over  the 
Injured  parts,  and  bandage  them  lightly  to 
keep  them  In  position.  Have  the  solution 
by  you,  and  the  instant  any  part  of  a  cloth 
shows  signs  of  dryness,  squeeze  some  of 
the  solution  on  that  part.  Do  not  remove 
the  cloth,  as  total  exclusion  of  the  air  is 
necessary,  and  little,  if  any,  pain  will  be 
felt  as  long  as  the  cloths  are  kept  saturated. 
This  may  be  kept  up  for  several  days,  after 
tehich  soft  cloths  dipped  in  oil  may  be  ap- 
plied, and  covered  with  cotton  batting.  If 
the  feet  are  cold,  apply  heat  and  give  hot 
water  to  drink,  and  if  the  burns  are  very 
serious  send  for  a  doctor  as  soon  as  possible. 
The  presence  of  pain  is  a  good  sign,  show- 
ing that  vitality  is  present 

ON  THE  USE  OF  VALVES. 


A  writer  In  the  Practical  Engineer  in  dis- 
cussing the  use  and  abuse  of  valves,  says: 
When  a  valve  Is    wanted    near   a   right- 
angle  turn  in  a  pipe  line,  It  Is  generally  a 
\  good  Idea  to  use  an  angle  valve  Instead  of 
a  globe  or  a  gate  valve,  and  an  ellf  as  It 
J  calls  for  less  joints  to  make  and  keep  tight, 
and  it  makes  a  better  looking  job;  also  be- 
eKom  less  friction  will  be  caused  by  water 
bitfm  passing  tbrougb  the  line. 


On  pipe  lines  that  are  to  convey  super- 
heated steam  from  one  point  to  another,  it 
is  not  wise  to  use  valves  with  hard  rubber 
disks  In  them  as  the  heat  will  dissolve  them 
in  a  short  time.  Use  only  brass  or  gun 
metal  valves  for  such  places,  or  remove  the 
hard  rubber  disks  and  substitute  one  made 
of  bronze. 

This  does  not  necessarily  mean  that  a 
separate  superheating  device  is  to  be  used 
In  the  plant,  as  some  of  the  water- tube  or< 
pipe  boilers  supply  steam  that  Is  super- 
heated enough  to  dissolve  the  best  hard 
rubber  disks  now  In  the  market. 

Devices  have  been  contrived  for  removing 
worn-out  disks,  but  the  need  of  them  is 
not  apparent.  A  small  cold  chisel  and  ham- 
mer seems  to  answer  every  purpose  for 
large  valves,  and  when  the  bonnet  of  a 
small  one  Is  removed  and  the  disk  held  in 
a  gas  jet  for  about  two  minutes.  It  can  be 
removed  very  easily  with  a  stout  knife. 

The  bonnets  of  large  valves  are  usually 
held  on  with  bolts,  hence  are  easily  re- 
moved, but  small  ones  sometimes  cause 
trouble,  as  the  brass  Is  soft,  so  that  when 
an  attempt  Is  made  to  remove  them  the 
wrench  rounds  the  comers  off  without  re- 
moving the  bonnets.  The  largest  available 
wrench  should  always  be  used  for  such 
work,  because  a  small  one  will  spring  and 
damage  the  bonnet  more  than  a  large  one. 
Screw  the  jaws  up  as  tight  as  possible,  then 
strike  the  handle  a  smart  blow  with  the 
hand  or  a  mallet 

TO  DETECT  WORKING  OF  CHECK  VALVES. 


If  your  check  leaks  or  "backs  up,"  it  is 
liable  to  bind  from  expansion.  When  your 
check  becomes  inoperative  from  any  of  the 
above  causes,  it  may  become  necessary  to 
take  off  the  bonnet  in  order  to  make  repairg 
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or  clean  the  valve  out.  If  you  take  a  piece 
of  stout  wire  about  12  or  14  inclies  long, 
placing  one  end  of  the»  wire  on  top  of  the 
che<^k  and  the  other  end  in  the  ear,  you 
will  hear  every  stroke  of  the  pump  or  check 
and  soon  l>ecome  accustomed  to  the  regular 
or  irregular  action  of  the  same.  In  like 
manner,  you  can  form  a  pretty  fair  idea  of 
the  action  of  the  pump  valves  by  placing 
one  end  of  the  wire  on  the  cover  of  the 
water  end  of  the  pump  and  listening.  While 
listening.  It  is  a  good  idea  to  cover  the  ears 
with  the  hands,  allowing  the  wire  to  pass 
through  the  Angers  of  the  hand;  this  ex- 
cludes other  noises  and  enables  one  to  hear 
the  action  of  the  valves  more  distinctly. 

#  ■ » 

SECimnf 6  WORN-OUT  CAP  OF  CHECK 

VALVE. 


An  excellent  temporary  repair  of  a  check 
TElvo  with  worn-out  cap  is  given  in  the 


of  Bepirtitac  Vklvt 


Engineer  and  Illustrated  herewith.    The  cut 
explains  Itself. 


A  MADE-OVER  GATE  VALVE. 


Mr.  H.  A.  Greene,  of  Boston,  describes 
bow  he  made  over  some  gate  valves  as  fol- 
lows: 

I  had  four  large  gate  valves,  In  three 
of  which  the  threads  of  the  screw  had  be- 
come strippcil  or  worn  out,  while  in  the 
fourth  the  thread  had  l»ccome  jammed  in 
such  a  manner  that  the  stem  could  not  1>e 
screwed  into  or  out  of  the  disk.  As  it  would 
have  lH»en  an  expensive  job  to  take  the 
valves  out,  a  quick  repair  Job  was  made  as 
follows: 

The  bonnet  of  each  valve  was  unlwlted 
and  the  l>onnet,  Btem  and  disk  removtHi. 
On  the  stem  was  a  solid  shoulder  or  col- 
lar, a.  Fig.  1,  which  prevented  the  stem 
from  rising  or  lowering  when  It  was  being 
used.  This  collar  was  sawed  off  with  a 
hACktaw  and  tbe  stem  tiled  down  smoothly. 


A  hole  was  drilled  at  b  through  the  disk 
and  stem  and  a  brass  pin  c  put  in  to  hold 
the  two  together.  The  stem  was  then  put 
back  through  the  bonnet  without  the  hand 
wheel. 

A  piece  of  round  iron  d  with  two  nuts 
on  one  end  was  put  through  one  of  the  boit 
holes    in    the    flange    of    the    bonnet    and 
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A  MADE-OVER  GATE  VALVE. 

served  for  a  lever  post.  A  piece  of  %-inch 
pipe  e,  flattened  at  one  end  and  slotted  for 
the  pins  f  and  g,  answered  for  a  lever  and 
I  thus  had  four  good  lever  valves. 

I  also  had  an  8-inch  gate  valve  in  a  suc- 
tion pipe  to  an  elevator  pump.  This  valve 
could  not  be  operated  far  enough  to  jam 
the  disk,  and  when  tlie  pump  was  running 
It  clattered  and  was  very  noisy,  causing  no 
end  of  trouble. 

As  there  was  no  other  valve  between 
this  and  the  tank  and  it  was  necessary  to 
keep  the  tank  full  to  supply  other  pumps, 
the  removal  of  this  valve  was  impossible. 
To  remedy  the  trouble  I  first  closed  the 
valve  tight,  then,  taking  out  the  stufling-box 
gland,  I  unscrewed  the  stem  from  the  disk, 
U'aving  the  disk  in  place  of  the  valve  body. 

The  bonnet  screws  were  then  taken  out 
and  bonnet,  stem  and  all  removed  from  the 
valve.  A  piece  of  double-thick  leather,  Fig. 
4,  having  a  hole  large  enough  to  pass  over 
the  hub  on  the  disk  was  then  placed  on 
the  back  of  the  disk,  as  shown  in  Fig.  5. 
The  stem,  Iwnnet  and  stuffing-box  were 
tlien  replaced. 

Now  wh(?n  the  valve  is  opened  tho  disl: 
can  be  raisM  until  it  cushions  on  the  leather 
and  there  Is  no  noise  whatever.  Our  il- 
lustration is  from  Power. 

NEW  SOLDER  FOR  ALUMINUM. 


njalmar  Lange,  a  Danish  inventor,  has 
taken  out  a  patent  In  Denmark  for  a  process 
of  soldering  alnmlnum  which   consists  of 
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tirst  coating  the  aluminum  surface  to  be 
soldered  with  a  layer  of  zinc.  On  top  of 
the  zinc  is  melted  a  layer  of  an  alloy  of  one 
part  aluminum  to  two  and  one-half  parts  of 
zinc.  The  surfaces  are  placed  together  and 
heated  until  the  alloy  between  them  is 
liquefied. 


SOLDERING  ALUMINTJll 


A  perfect  solder  for  aluminum  is  yet  to 
be  found.  An  apparently  well -soldered  joint 
will  frequently  corrode  after  a  few  months* 
exposure  to  the  atmosphere. 

Small  surfaces  of  the  metal  can  be  sol- 
dered by  the  use  of  zinc  and  Venetian  tur- 
pentine. Place  the  solder  upon  the  metal 
together  with  the  turpentine  and  heat  very 
gently  with  a  blowpipe  until  the  solder  is 
entirely  melted.  The  trouble  with  this,  as 
with  other  solders,  is  that  it  will  not  flow 
gently  on  the  metal.  Therefore  large  sur- 
faces cannot  be  easily  soldered. 

J.  S.  Seilon  patents  the  following  method: 
Clean  the  aluminum  surfaces  by  scraping, 
and  then  cover  with  a  layer  of  parafflne 
wax  as  a  flux.  Then  coat  the  surfaces  by 
fusion,  with  a  layer  of  an  alloy  of  zinc, 
tin  and  lead,  preferably  in  the  following 
proportions:     Zinc,  five;  tin,  two;  lead,  one. 

The  metallic  surfaces  thus  prepared  can 
be  soldered  together  either  by  means  of  zinc 
or  cadmium,  or  alloys  of  aluminum  with 
these  metals.  In  fact,  apy  good  soldering 
preparation  will  answer  the  purpose. 

A  good  solder  for  low-grade  work  is  the 
following:     Tin,  95;  bismuth,  five. 

A  good  flux  in  all  cases  is  either  stearin, 
vaseline,  parafflne,  copaiva  balsam,  or  ben- 
zine. 

In  the  operation  of  soldering,  small  tools 
made  of  aluminum  are  used,  which  facili- 
tate at  the  same  time  the  fusion  of  the  sol- 
der and  its  adhesion  to  the  previously  pre- 
pared surfaces.  Tools  made  of  copper  or 
brass  must  be  strictly  avoided  as  they  would 
form  colored  alloys  with  the  aluminum  and 
the  solder. 

SOLDER  FOR  ALUMINUM. 


In  a  paper  read  before  the  Society  of 
Arts,  Prof.  E.  Wilson  recommends  the  fol- 
lowing composition  as  a  successful  solder 
for  aluminum.  The  constituefts  are  28 
pounds  of  block  tin,  three  and  one-half 
poonds  lead,  seven  pounds  spelter,  and  14 
pounds  of  phosphor-tin.     The  phosphor-tin 

onld   contain    10    per    cent    phosphorus. 


Clean  off  all  dirt  and  grease  from  the  sur- 
face of  the  metal  with  benzine,  apply  the 
solder  with  a  copper  bit,  and  when  the 
molten  solder  covers  the  metal,  scratch 
through  the  solder  with  a  wire  brush. 


#•» 


TO  TEST  SOLDER. 


Good  solder  Is  easier  bought  than  made, 
but  if  some  distance  from  base  of  supplies, 
buy  block  tin  and  cut  it  up  Into  about 
1-pound  pieces,  weigh  it  and  put  in  an  equal 
weight  of  lead.  Melt  in  a  ladle,  stir  it  and 
run  it  ofiT  into  a  mold  to  cool.  To  test 
solder  and  find  out  whether  it  is  of  good 
quality,  hold  it  up  near  your  ear  and  bend 
it.  If  you  can  hear  it  cringe,  or  a  crack- 
ling noise,  it  is  good,  and  if  not,  it  is  poor— 
too  much  lead  and  not  enough  tin  in  it. 

RESIN   FOR   SOLDERING. 


An  excellent  method  of  preparing  resin 
for  soldering  bright  tin  is  given  as  fol- 
lows: Take  one  and  one-half  pounds  of 
olive  oil  and  one  and  one- half  pounds  of  tal- 
low and  12  ounces  of  pulverized  resin.  Mix 
these  ingredients  and  let  them  boil  up. 
When  this  mixture  has  become  cool,  add 
one  and  three-eighths  pints  of  water  satu- 
rated with  pulverized  sal  ammoniac,  stirring 
constantly. 


» • » 


SOME  RULES  FOR  CASTING  ALUMINUM. 


Pour  this  metal  as  cold  as  possible.  Of 
course,  thin  castings  have  to  be  poured  hot- 
ter than  those  of  heavier  section,  but  on 
general  principles  this  rule  holds  good  in  all 
cases.  A  convenient  way  of  ascertaining 
the  temperature  of  the  metal  is  as  follows: 
If  its  color  is  red,  stir  with  a  pig  of  alu- 
minum until  it  is  white.  The  melting  of 
the  pig  will  serve  as  a  guide  so  far.  Then 
dip  the  end  of  a  cold  pig  three-quarters  of 
an  inch  or  so  into  the  metal,  when  the  alu- 
minum will  chill  around  the  pig,  and  when 
the  latter  is  withdrawn  from  the  melted 
metal,  remains  like  a  little  cup  on  the  sur- 
face of  the  metal.  The  time  required  for 
this  chilled  metal  to  melt  gives  a  good  idea 
of  the  temperature  of  the  metal  in  the  cru- 
cible. 

Use  sand  as  dry  as  possible,  and  avoid 
sponging  a  mould.  A  little  filing  on  the 
casting  where  the  mould  tears  up  is  more 
to  be  preferred  than  a  lost  casting.  Small 
bodies  of  sand  nearly  surrounded  by  metsl^ 
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•"=■-'—     •    --Tl.HiJ   hy  .John 

'"■-'     f  •.  L'i;j;Ujnl<T  house 

~    -  '■    -■■  -i  '1  wii  in  Toxas,  cost 

-  •^■*     '  J  Kot  nn  old  hinder 

-   :-  -^  yrlif]^  of  tho  old  stylo 

^  '  ..   ir.-l   F-i^ikc'S,  tore  all   the 

l'''"^    '^       ^    '  '"  ''-^'i   tfH.k   out   the   rim. 

"  "  ■"•    '^    '   '•  -'.  i--*  In  diametor,  wlih-h 

UUZ-*  i   -  .<  ..-..^  hoarth.    Vw  5?  an  im-h 

;;*^     ■■'.   "    *-•''*■'«    ^^'**^<^.     To    this    I 

'■*    '  '  "    -    '  i:   niund   in)n   leirs  of   suit- 

^-^     i  u-a  r;..,de  a  shoulder  fiv.-  iTj-h*--* 
•  '-""  "1'  *>'  <:i<'Ii  log  for  the  wlt-e  r.f  t!;** 

•^  «!:--::.Vr  I  drilled  two  5  !0::icJ    ^-  .., 

'     -'  •  •:.-  I*-tfs  to  the  tire.    I  t»  i..    ».. 

v-.ir^l^r  of  tho  lee  at   rVt   ?-i...>   r-  - 

<'    *-l  .-tnother  5/16-ini-h  h'.>      j    ,. ..;; 

'•?    :.^  r.M  holes  that  wa,.  U:  -•..  -  .'.    , , 

•L-  .:.^T<  were  fast.-iiwj  to  s-  •  ., ,.. '.., 

I   Th^n  drilled  another  i-    '•.,    ...     .    ,,.. 

r..*-  h..!..  in  tho  ii^pw.  ;,r,.3  V .  '',,. 

!:r.-  on  th4«  inside.     '-' w    -.*....,    ^ 
Tine   up  on    let'u.   Ji..*    .i    ... 

PMXl   cot   two  Ohl    w;;,y ,  \  ,  , 

I'Uijr  enough  to  r-.;' •.  i-..:     .,!, 

tr»  the  other.  )Kilt>r.;' • ....    ..     . 

Mde  of  the  riirM  :•;...    t-.i    !,-    ,  „    ,      '   '\ 
♦Mttinu  the  ph^i^  1..  t,.  „,„„,..      *  , ' 

«f  the  forKiv     r|f    i,,,,     " 
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^-jnzfr.)     Across  these  two  baw  I  put 
"^-    :-.'/r»-   running  the  other  way,  cutting 
'.'.'^r:.  rilx.  inches  longer,  so  as  to  liend  down, 
-  ':•:  r:^'Li  angles,  three  inches  from  each 
-=--.•:  -A-Ith  a  0/16-inch  bolt  hole  in  each  end 
• .  -p/.r  to  circle  of  forge,  making  them  level 
T.-:.  rJiff  top  of  the  legs,  as  the  first  two 
-  --*r   Ujlte^l   under  the  angle  ends  of  the 
.-^i".     I  also  had  them  wide  enough  apart 
&•  'he  f*-ii ter  of  the  forge  to  make  a  square 
;  ;-t    hir^'e   enough   to    fit  the  tuyere    Iron 
ki.uvly  with  tlie  pipe  connection  under  the 
},:irii.    Now,  I  put  a  ^/4-inch  lx)lt  where  these 
ban*  ero«8  each  other,  making  the  forge  pei^ 
f«''^-tly  sf^lid.     Next  J  took  a  pair  of  tinner's 
►  hears  and  sheet  iron.     I  began  cutting  out 
tJi#'  lining  for  the  forge,  or  the  bottom,  hav- 
ing filh-d    In   on   the  bars  with  lighter  old 
Tire   where   it    was    ne<*essary   to   keep  the 
shi'f't  iron  from  s wagging.     This  Iwttom  or 
lining  1  eut  to  fit  snugly  up  to  the  tuyere 
iron  and  tho  circle  of  the  forge.    After  the 
firs-t  layer  was  down,  I  put  on  a  heavy  coat 
of  <roai  tar,  then  cut  the  second  layer  and 
reversed  the  i>ieces,  thus,  crossing  the  seam 
of  the  first  two  and  pressing  them  down  on 
the  coal  tar:  tlien  another  coat  of  tar,  and 
then  another  layer  of  Iron,  then  tar.    Next 
was  the  fire  pot.     A  cement  was  made  of 
<lean   sjind,   lime  and  water.     Pouring  this 
In  on  the  tar,  and  rounding  In  around  the 
tuyere  and  fire  pit,  and  leveling  it  off,  the 
foi'jre  is  ready  for  work  when  the  hearth  Is 
dry.     I  still  imve  two  Inches  of  Iron  above 
the  hearth.     Next    I    connect    my    blower. 
When  this  is  done   I  got  some  good  green 
rnrrlage  paint  and  a  brush,  wash  off  all  dirt 
from  the  new  forge,  and  when  dry  put  on 
tl.ne  eoats  of  this  paint  as  fast  as  it  will 
d-v     I  thrn  have  a  complete  forge  at  a  cost 
;.:!  ToM  r,f  five  or  six  dollars,  which  It  would 
].i":r'  ro-t  ir\o  elirhteeu  or  twenty  dollars  to 
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CEltt5T     FOR     REPAIRING     CAST-IRON 

TANKS. 
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rfi«:iirinir  cast-iron  tanks  Is 
.tji'j  at   n    low   hi'at    (so  as 

■  T  ;i!^tiiri«"  rMtrhini:  tire)  five 
'  • .  1WO  parts  ot  Matk  lead 

-  J  •ill  I  !isi-in»n  filinus.  Be- 
'»Mii'nt.  warm  tlu"  metal 
^  ;ri»n  <»ver  it.    The  metal 

■  -.  f'ry  so  as  not  to  genemte 
;'':i  lip  the  damaged  part 
*  -:pp!;«'<l  in  a  soft  state  by 
.'  '.;■  an  iron  ladle. 
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POLISHING  GLASS  WITH  GLASS 


Not  all  opticians  know  that  glass  can  be 
used  to  grind  glass.  A  small  jeweler's 
polishing  lathe  is  all  that  Is  needed  to  try 
the  experiment  An  ordinary  empty  wooden 
reel  (such  as  ladies  use  for  sewing  cotton) 
is  screwed  upon  the  lathe  as  a  chuck.  To 
the  end  of  the  reel  is  cemented,  by  shellac 
or  other  suitable  substance,  a  watch  glass 
with  its  concave  surface  next  to  the  ce- 
ment, says  the  British  Optical  Journal. 
This,  properly  centered  and  set,  is  made  to 
revolve  rapidly  by  means  of  a  foot  wheel 
attached  to  the  lathe,  and  upon  its  rapidly- 
rotating  surface  the  edge  of  a  spectacle 
lens  can  be  both  quickly  ground  and 
smoothly  finished.  Grooving  can  also  be 
done  upon  the  edge  by  means  of  a  suitable 
hand-rest. 


TO  MAKE  A  BELT  ENDLESS  ON  PULLETS. 


It  often  happens  that  both  pulleys  over 
which  a  belt  must  pass  are  on  shafting 
which  is  supported  on  pulley  blocks.  This 
necessitates  the  joining  of  the  ends  of  the 
belt  in  place.  To  do  this  a  belt  clamp  is 
generally  used,  in  the  following  manner: 

Place  each  end  of  the  belt  in  the  clamps, 
as  shown  in  the  cut.  Be  careful  to  place 
the  ends  of  the  belt  in  the  clamps  with  a 
square;  screw  down  the  nuts  ti^ht  so  the 
clamps  cannot  slip  on  the  belt  In  drawing 
the  ends  together  draw  both  sides  equally 


To  ICaka  a  B«lt  andleM  on  Pnnoyt 

SO  as  to  make  a  straight  joint.  Draw  the 
belt  taut,  and  don't  be  afraid  of  breaking 
it,  and  when  partly  taut,  turn  the  pulleys 
to  get  the  belt  on  the  pulley  taut  also;  then 
draw  the  belt  up  taut  again,  taking  out  any 
stretch  in  it,  and  if  the  belt  is  too  long,  cut 
ofiT  the  ends  of  laps  and  prepare  them  the 
same  as  before  cutting. 

The  best  clamps  for  cementing  are  made 
of  two  pieces  of  4  or  5 -inch  scantling,  with 
a  bolt  through  each  end;  cement  the  width 
of  the  clamps;  slip  the  clamps  over  the 
port  cemented,  and  draw  them  down  by  the 
tiAlts  In  the  ends  and  let  them  remain  a 
«<diuttie0,  then  cement  as  mnch  mor«^ 


moving  the  clamps  over  the  new  cemeht 
and  draw  down  as  before,  and  so  on  till  all 
is  cemented.  It  is  best  to  have  the  clamps 
crowned  in  the  middle  so  as  to  make  equal 
pressure  across  the  joint 

Warm  the  glue  or  cement  in  any  ordinary 
glue  pot,  and  apply  very  hot  with  a  brush. 
If  the  proper  cement  is  used,  no  rivets  will 
be  necessary. 


HOW  TO  MAKE  A  WOODEN  PULLEY. 


In  case  of  emergency  it  is  possible  to 
build  a  fairly  good  wooden  pulley  of  inch 
boards.  Small  pulleys  can  be  cut  out  of  a 
single  blocks  split  with  the  saw  and  bolted 
over  the  shaft 

Set  the  pulley  on  the  shaft,  start  np  the 
engine  and  then  turn  the  face  of  the  pulley 
to  a  true  circle,  with  the  center  crowning 
so  as  to  hold  the  belt 


BABBITTING  PULLET  SLEEVES. 


A  correspondent  of  Steam  Engineering 
gives  the  following  method  of  babbitting 
pulley  sleeves,  wliich  he  says  is  a  good  one, 
if  the  sleeves  are  turned  on  the  outside: 

Take  a  piece  of  shaft  the  size  of  the  shaft 
on  which  the  pulley  runs,  or,  say  1/64  inch 
larger.  Take  two  collars  and  bore  them  the 
size  of  this  arbor.  Countersink  one  end  of 
each  and  put  one  collar  on  the  arbor  with 
the  countersunk  side  up.  Place  the  two 
halves  of  the  sleeve  on  the  arbor  resting  on 
the  countersunk  part  of  the  collar,  then  slide 
the  other  collar  down  on  the  sleeve,  catch- 
ing the  sleeve  the  same  way.  Have  two 
holes  drilled  through  the  top  collar,  one  on 
each  side,  to  pour  the  babbitt  through;  sep- 
arate the  two  halves  with  strips  of  tin  well 
coated  with  white  lead,  or  something  of  that 
kind.  It  will  be  seen  that  the  collars  will 
bring  the  sleeve  central  with  the  arbor. 
When  the  rig  is  adjusted  one  side  can  be 
poured  and  then  the  other.  All  that  is  re- 
quired to  hold  them  in  place  is  something 
to  press  down  on  the  top  collar. 

TO  FIND  THE  LENGTH  OF  A  BELT. 


When  pulleys  are  small  or  about  the 
same  diameter,  add  the  diameters  of  the 
two  pulleys  together,  divide  the  result  by  two 
and  multiply  the  quotient  by  three  and  one- 
seventh.  Add  the  product  to  twice  the  dis- 
tance between  the  centers  of  shafts,  and 
yon    have    the    length   reaulred^  «a.i^  ^^^ 


l-gcricw  BobLm-  Ock.     For  [nostratloii  take 
tbe  foUowIng  exuople: 


It 


Id  potllBg  OD  belting  It  sboald  be  atretcbed 
■a  tlgbllr  a*  poraible;  and  with  wide  belts 
tbis  cao  be  done  best  by  the  use  of  clamps 
•ecured  flrmt;-  to  each  end  of  tbe  belt,  and 
drawn  togetber  by  clamp  rods  running  par- 
allel vltb  and  outside  the  c^lgea  of  tlie 
belt  Tbere  Is  no  danger  of  breaking,  as  a 
belt  6  Incbes  wide  aod  3  ply  thick  will  stand 
a  direct  strain*  of  6,000  pounds,  and  other 
■lie*  Id  proportion. 


ii  >.  6)t  iii.-Jni([ili  of  btb 


ABOUT  LOOSE  PULLEYS. 


A  contributor  to  tbe  Wood  Worker  has 
tbla  to  say  regarding  tbe  loose  pulley;  Put 
tbe  tigbt  pulley  on  the  end  of  the  shaft. 
Pat  the  loose  pulley  on  another  Bbaft,  and 


The  diameter  and  revolutions  of  tbe 
driver  twlug  given,  to  find  the  diameter  of 
tbe  driven,  that  shall  make  auy  given  num- 
ber of  revolutions  in  the  same  time:  Mul- 
tiply the  diameter  of  tbe  driver  by  its  num- 
ber of  revolutions,  and  divide  the  product 
by  the  number  of  revolutions  of  the  driven; 
tbe  quotient  will  be  its  diameter. 

To  find  the  diameter  of  tbe  driver:  Idiil 
tiply  the  diameter  of  the  driven  by  tin? 
number  of  revolutions  which  it  is  requlrtHl 
to  make,  and  divide  tbe  product  by  the  rev- 
olutions of  tbe  driver,  tbe  quotient  will  be 
the  size  of  tbe  driver. 

In  ordering  pulleys  observe  the  following 
data:  Diameter  of  pulley;  face  of  pulley; 
bore  of  pulley;  whether  crowning,  or 
straight  face;  whether  whole,  or  split  pul- 
ley; whether  for  single,  or  double  belt; 
whether  keyed,  or  set-screwed;  whether 
cnst-lron,  wrought-rlm,  or  wood-split  pulley. 


Frequently  a  solid  pulley  becomes  so 
rusted  to  Its  shaft,  that  Its  removal  Is  a 
matter  of  great  difficulty.  ,Cbas.  Herman, 
ivrlllng  in  Power,  tells  bow  to  remove  tbe 
pulley  when  ordinary  means  fail,  and  with 
k'HB  time  and  labor  than  by  using  a  cold 
cliisel  and  hammer.    He  says: 

To  simplify  the  explanation,  I  shall  take 


i  ]= 


when  the  machine  Is  Idle,  lot  this  loose 
pulley  shaft  turn.  Instead  of  remaining  idle. 
Where  tberc  is  room  this  method  does  away 
with  the  loose  pulley.  Tbe  belt  can  be 
Hblfted  lust  tbe  same. 

SPEED  OF  PULLETS. 

Tbe  diameter  of  the  driven  pulley  t>eing 
given  to  find  its  number  of  revolutions: 
Multiply  tbe  diameter  of  the  driving  pulley 
by  lt>  number  of  revolutions,  and  divide  the 
product  t>y  the  diameter  of  the  driven  put- 
I*T>  the  quotient  will  t>e  tbe  iiiimber  ot  Its 


tbe  pulley  in  Fig.  1  (6  Incbes  length  of  huh, 
2  incbes  bore,  4^  Inches  diameter,  making 
tbe  bub  2%  inches  thick),  and  break  II. 
theoretically,  on  its  shaft. 

Into  its  bub,  down  to  the  shaft,  drill 
Winch  clearing  holes  In  a  Btrali;ht  linf. 
(one  liolelo  every  IVi  inches  of  hub  length), 
dlumclricaily.  op|)oslte  the  weakest  purt  of 
the  hub,  1.  c.,  the  pnrt  flltt-d  with  the  set 
screws  or  key,  as  shown  In  Fig.  2. 

These  holes  may  l>e  drilled  by  the  use 
of  a  ratchet  and  a  shafting  drill  post,  after 
breaking  off  the  pulley  face  and  arms;  or 
by  wedging  In  the  ratchet  between  the  hub 
and  pulley  rim,  u  Bbown  In  Fig.  3;  or  by 


Improvising  a  shafting  drill  post,  wbere  the 
pulley  1b  too  small  for  wedglug  tu  tbe 
ratchet  and  no  regular  shafting  post  Is  to 


drive  them  home.  Keep  all  tlie  pins  mor 
iiig  together,  that  Is,  tap  or  hit  each  In  suc- 
cession.    Doing  this  divides  up  the  wedge 


be    bad,    as    in  Fig.  t.     Clamps  AA  being      function  between  them  and  enables  you  to 


tightened  up,  hold  the    drill    post  securely 
without  Injury  to  the  shaft 

Having  drilled  the  requisite  hoiee,  put  a 
^n  wedge.  Fig.  G,  Into  each  hole.  The  put- 
W  rim   being  broken  away,   so  that  you 


split  the  bub  without  undue  exertion  by  the 
use  of  a  machine  hammer,  or,  at  the  most, 
a  small  hand  sledge. 

The  pins  should  be  round  and  tapering 
and  so  proportioned  that  %  Inch    for    2% 


Q  let  R  square  blow  at  them,  proceed  to     Inches  thickness  of  hub  to  14  inch  tor  S^ 
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to  4  inches  thickness  of  hub  shall  be  the 
most  above  the  size  of  the  drilled  holes 
that  the  pin  shall  taper.  They  should  be 
tempered  to  a  peacock  blue.  If  hit  squarely 
when  In  use  they  can  l)e  used  for  an  in- 
definite number  of  Jobs;  but  if  hit  side 
and  glancincr  blows  they  will  snap  off  on 
account  of  temper.  The  pulley  hub  cracks 
under  above  treatment,  slowly  but  surely, 
giving  ample  time  to  look  out  and  prepare 
for  the  final  break. 


HOW  TO  WRITE  INSCRIPTIONS  ON 

METALS. 


TO  CLEAN   CLOGGED  WATER  PIPES  IN 
GASOLINE  AUTOS. 


The  pipes  in  the  water  circulating  system 
of  gasoline  engines  used  on  automobiles 
often  clog  up  and  refuse  to  work.  This  is 
often  caused  by  using  water  containing 
much  vegetable  matter  which  dei>08its  a 
tlilck  slime.  The  Motor  Age  says  the  pipes 
may  be  cleared  by  filling  the  tank  with  a 
strong,  hot  solution  of  either  Babbitt's  pot- 
ash or  common  soda.  Run  the  engine  for  a 
few  minutes  to  allow  the  solution  to  do  its 
work,  then  draw  otl  the  solution  and  refill 
with  water.  Again  run  the  engine  until  the 
water  becomes  hot  and  then  draw  ofiT.  This 
should  1)0  done  about  once  a  month  to  keep 
the  pipes  clean  under  the  conditions  stated. 


#  •» 


NEW  WAT  TO  ETCH  ON  GLASS. 


A  new  method  of  etching  on  glass  or  por- 
celain has  been  patented  by  Herr  RetzlaflT, 
of  Berlin.  The  usual  (*erman  process  con- 
Blsts  in  cementing  a  sheet  of  tinfoil,  and 
washing  away  the  cement.  The  improved 
plan  is  to  perform  this  operation  more  sim- 
ply and  perfiH.*tly  by  chemical  means.  Tho 
pattern  is  printed  or  stendlcHl  in  grease  col- 
ors on  the  tinfoil,  which  is  then  fastened 
to  the  glass  by  asphalt;  and  the  prepari'd 
plate  is  placed  in  an  acid  bath  that  dis- 
solves out  the  exposed  i)arts  of  the  foil. 
The  asphalt  is  then  waKliod  ofT,  when  the 
glass  \b  ready  for  etcliing  in  the  usual  way. 

HOW  TO  FIGURE  ON  PAINT. 


As  good  a  rule  as  any  in  estimating  the 
amount  of  paint  needed  for  any  given  sur- 
face is  to  divide  the  nunil)er  of  squart*  f(M»t 
by  200.  The  result  will  Im?  the  numlKT  of 
liquid  gallons  needed  for  two  routs.  Co 
over  any  spots,  particularly  if  thoy  are 
greasy,  with  a  saltpeter  wash  before  the 
paint  is  put  on.  They  will  then  take  the 
paint 


Take  one-half  ounce  of  nitric  acid  and  one 
ounce  of  muriatic  acid.  Mix,  shake  well  to- 
gether, and  it  is  ready  for  use.  Cover  the 
place  you  wish  to  mark  with  melted  bees- 
wax; when  cold,  write  your  inscription  plain- 
ly in  the  wax  clear  to  the  metal  with  a  sharp 
instrument;  then  apply  the  mixed  acids 
with  a  feather,  carefully  filling  each  letter. 
Let  it  remain  from  one  to  ten  minutes,  ac- 
cording to  appearance  desired;  then  throw 
on  water,  which  stops  the  process  and  re- 
moves the  wax. 


CARE  OF  RESERVE  GAUGE  GLASSES. 


Comparatively  few  engineers  realize  how 
sensitive  a  gauge  glass  is  to  internal  in- 
juries. Many  keep  their  spare  glasses 
strung  upon  a  nail  somewhere  out  of  hann's 
way.  When  this  method  of  preserving  them 
is  adopted,  nothing  harder  than  a  copper 
wire  should  be  useil.  Glasses  that  are 
strung  upon  an  Iron  or  steel  wire  are  very 
apt  to  break  subsequently  and  apparently 
without  cause,  from  the  effects  of  the  slight 
friction  of  the  iron  wire  against  their  inner 
surfaces  as  they  are  strung  upon  it.  The 
experiment  of  rubbing  the  inner  surface  of 
a  gauge  glass  slightly  with  the  end  of  an 
iron  wire  has  been  tried  many  times.  The 
glass  seldom  breaks  immediately,  but  how- 
ever carefully  it  is  put  away,  even  when 
wrapped  in  cotton  and  placed  in  a  recep- 
tacle where  the  temperature  will  l>e  quite 
uniform,  it  is  likely  to  break  spontaneously 
in  the  course  of  time.  This  fact,  which  is 
abundantly  established  by  repeatcil  trials, 
will  hardiy  be  l)elieved  by  those  who  have 
not  made  the  experiment  themselves. 


#  •» 


REPAIRING  BROKEN  COG  WHEELS. 


It  takes  u  skilled  workman  to  mend  a 
broken  cug  wheel  and  do  it  properly.  A 
writer  in  the  American  Blacksmith  tells 
how  he  H'paired  ohc: 

Now  it  does  not  do  to  dovetail  cogs  when 
several  are  broken  in  the  casting,  side  by 
side,  as  there  Is  not  metal  enough  ieft  to 
hold  them,  so  the  only  possibie  way  is  to 
make  one  continuous  plate  with  the  reiiui- 
site  number  of  cogs  on  it,  and  fit  it  in  tlie 
body  of  the  wheel  by  chiseling  enough  off 
the  casting  to  allow  a  plate,  in  this  case  Vj 
by  3  inches  with  13  cogs  on  it,  to  fit  in  the 
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space  thus  made.  I  dovetailed  the  ends  of 
p«ate  and  in  addition  put  three  rivets 
through  the  plate  and  flange,  and  that  was 
all  that  was  required  to  hold  it  there  firmly. 
To  make  the  plate  and  cogs  I  proceeded  as 
follows:  I  took  a  plate  of  Norway  iron  of 
the  required  length,  forged  the  requisite 
number  of  cogs,  punching  a  hole  through 
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MSTHOD  OF  HKPAIItniO  BROKEN  COO  WHUOA 

each  one  and  riveting  them  to  the  plate 
the  proper  distance  apart.  Then  I  took  a 
welding  heat  on  part  of  them  and  continued 
until  all  were  welded  on.  I  next  shaped  the 
plate  to  the  curve  of  the  wheel  and  fastened 
on  as  stated  above.  The  figure  will  show 
the  way  the  job  was  done. 

In  a  break  of  only  two  cogs,  dovetailing 
will  be  sufficient,  but  for  three  or  more  it  is 
better  to  fasten  with  an  additional  rivet  be- 
sides the  dovetailing,  making  the  whole  of 
one  piece.  In  the  case  of  a  -single  cog,  when 
the  rim  is  of  sufficient  thickness  to  stand  a 
chiseled  notch,  a  dovetailed  cog  inserted  will 
be  all  that  is  required.  In  preparing  a  wheel 
for  a  cog  to  be  inserted  make  the  notch 
first.  If  the  rim  is  heavy,  use  sharp  chisels 
and  start  as  shown  in  the  Illustration. 
Then  with  a  narrow  chisel  cut  out  the  cen- 
ter and  dovetail  on  both  sides,  after  which 
fit  in  the  cog  so  that  it  will  drive  in  reason- 
ably tight,  and  if  necessary  clinch  on  top 
and  bottom  in  the  dovetailed  part.  In  smaller 
cog  wheels  where  the  rim  is  too  light  to 
admit  of  chiseling,  the  file  must  be  substi- 
tuted to  make  the  notch,  and  the  cog  after 
fastening  slightly  can  be  brazed  on,  but 
great  care  must  be  exercised  or  the  wheel 
will  be  melted  up  before  the  spelter  fuses. 

In  the  case  of  bevel  gearings,  a  broken 
Is  harder  to  insert  on  account  of  the 


thinness  of  rim  not  giving  or  leaving 
enough  metal  to  admit  of  sufficient  notching 
to  hold  the  cog  securely.  In  that  case  I  first 
rivet  a  plate  across  the  part  where  the  cog 
is  to  be  inserted  on  the  under  side  parallel 
with  the  wheel,  thereby  strengthening  the 
same,  so  that  it  will  stand  having  a  good 
dovetailed  notch  filed  in  it.  I  rivet  the  in- 
serted cog  on  top  and  bottom  after  it  Is 
driven  in  place. 

Sometimes  the  wheels  are  very  gteasy, 
and  in  that  case  the  burning  of  the  greasy 
matter  on  the  forge  is  first  necessary  be- 
fore the  article  can  be  handled.  In  doing 
that,  however,  care  must  be  taken  that  the 
wheel  Is  heated  all  over  in  an  even  manner 
or  a  bursted  rim  will  be  the  result. 


ROLLING  SEAMLESS  TUBES. 


A  recent  issue  of  Stahl  und  Eisen  contains 
a  paper  read  by  Mr.  Ehrhardt,  of  Dussel- 
dorf,  on  his  method  of  making  seamless  cyl- 
inders and  tubes.  His  experiments  began 
in  1883,  but  were  not  successful  until  1896, 
when  he  was  able  to  pierce  large  ingots 
weighing  three  and  one-half  tons.  The  proc* 
ess  is  as  follows: 

The  piercing  of  the  rough  ingot  is  first 
performed  in  a  hydraulic  press  of  great 
power,  after  which  it  is  placed  on  the  man- 
drel of  a  drawing  press  and  drawn  out 
through  dies  to  a  length  corresponding  to 
that  of  the  finished  tube.  It  is  also  essen* 
tlal  that  the  sectional  area  of  the  material 
forming  the  blank  should  be  exactly  equiv- 
alent to  that  which  it  is  desired  ultimately 
to  give  to  the  tube  In  its  final  shape.  Dur- 
ing these  prcliminnry  operations  the  mate- 
rial undergoes  mechanical  treatment  of  a 
most  severe  nature,  more  especially  in  the 


FIG.  I.  PlO.t. 

direction  of  its  longitudinal  axis.  After 
forming  the  cylindrical  blank  it  is  placed  in 
a  pair  of  rolls,  the  upper  one  of  which  can 
be  easily  unshipped  from  its  bearings  to 
enable    the  hollow  cylinder   to  be   slipped 
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orer  It,  while  the  lower  one  Is  held  up  to  Its 
work  by  hydraulic  rams  which  exert  an 
absolutely  uniform  pressure  on  the  piece 
during  the  process  of  rolling.  To  expedite 
the  operation,  and  also  to  diminish  the 
amount  of  pressure  which  it  is  otherwise 
necessary  to  put  upon  the  rolls,  the  bottom 
roll  Is  arranged  to  oscillate  sideways,  dur- 
ing rolling,  about  a  point  exactly  midway 
between  Us  bearings.  Fig.  2.  This  confers 
the  advantage  of  being  able  to  reduce  the 
pressure  on  the  rolls^  because  instead  of 
having  to  exert  an  even  pressure  over  the 
whole  length  of  the  blank,  the  lower  roll, 
when  swung  out  at  both  ends,  bears  only  in 
the  center,  and  In  like  manner,  on  coming 
back  Into  line  with  the  upper  roll,  the  ends 
of  the  blank.  In  their  turn,  are  subjected  to 
the  pressure.  The  real  value  of  the  oscil- 
lating motion,  however,  lies  In  neutralizing 
the  effect  produced  by  the  bending  of  the 
rolls  themselves.  This  tendency  to  bend 
must  be  reckoned  with,  particularly  In  the 
case  of  the  somewhat  smaller  upper  roll.  Fig. 
2,  because  the  wall  of  the  tube  Is  liable  to 
assume  a  slight  convexity  of  form— that  is 
to  say.  It  will  become  thicker  at  the  center 
than  at  the  outer  extremities.  By  Impart- 
ing a  continuous  oscillating  movement  to 
the  lower  roll  it  Is  found,  however,  that  this 
tendency  can  be  completely  obviated. 

The  true  circular  form  of  the  blank  Is 
preserved  during  rolling  by  means  of  guide 
rolls,  which  are  capable  of  ready  adjust- 
ment  to  the  successive  variations  in  the 
diameter  of  the  cylinder. 


# » » 


EXHAUST  PIPING  OF  GASOLINK  ENGINES. 


One  of  the  greatest  troubles  In  the  use 
of  gasoline  engines  is  to  overcome  the 
noise  of  the  exhaust 

The  odor  of  the  burned  gases  is  disagree- 
able, rtMiuIrlng  considerable  length  of  pipe 
to  n'move  them,  and  Increasing  the  back 
pressure.  The  evjl  of  long  piping  can  be 
overcome  by  making  the  pipe  large,  and 
with  45-dcgree  elbows  instead  of  90-degree 
ellMWs,  as  shown  In  Fig.  1,  given  herewith. 
The  fewer  bends  the  better. 

The  end  of  the  pipe  should  not  be  below 
a  window  or  near  enough  to  the  ground  to 
annoy  pedestrians.  An  elevation  of  10  to 
T6  feet  usually  Is  sufBcient  The  open  end 
of  the  pipe  never  should  be  placed  where 
dirt  or  sand  can  be  sucked  into  the  cylinder, 
with  certain  damage  to  the  cylinder  and  pis- 
ton from  grinding  by  the  grit 


Exhaust  mufflers  are  attached  when  the 
noise  of  the  explosions  Is  annoying.  The 
construction  of  the  ordinary  exhaust  muf- 
fler Is  shown  in  Fig.  3.  A  dozen  perforated 
cast-iron  plates  are  held  together  by  four 
Iron  rods.  The  inner  plates  are  grooved  to 
fit  together.  When  the  perforations  in  the 
plates  have  been  stopped  up  by  long  use, 
or  feeding  too  much  lubricating  oil,  the 
plates  should  be  taken  apart  and  heated  in 
a  wood  fire  until  the  grease  has  been  burned 
off.     A  barrel    loosely    filled    with    bricks 


Hf  X 


Hpiiiff  # 


frontoflat-* 


rH4 


L 


▲iranffoment  for  Ezhaast  Piping 

makes  a  cheap  and  practical  muffler.  A 
short  length  of  pipe  should  extend  up  from 
the  cover  of  the  barrel. 

A  drip  cock  should  be  placed  at  the  low- 
est point  of  the  exhaust  pipe  near  the  en- 
gine, to  drain  any  moisture  which  may  col- 
lect in  the  pipe  during  the  night  by 
condensation,  and  run  back  Into  the  engine 
when  it  is  started. 

Fig.  4  shows  a  pipe  with  too  many  turns. 
When  many  bends  are  unavoidable,  and  the 
pipe  is  long,  the  remedy,  aside  from  mak- 
ing the  pipe  large,  is  to  put  in  an  exhaust 
pot,  as  shown  in  Fig.  2.  An  exhaust  pot 
is  a  large  cast-iron  vessel,  placed  as  close 
to  the  engine  as  convenient  and  buried  in 
the  ground.    The  larger  the  capacity  of  th^^ 
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pot  In  comparison  with  the  size  of  the  en- 
gine cylinder  the  more  effective  is  it,  not 
only  in  diminishing  the  bacls  pressure,  but 
in  silencing  the  noise  of  the  exhaust. 

Never  lead  the  exhaust  pipe  close  to 
wood  or  other  material  likely  to  ignite,  as 
the  pipe  sometimes  becomes  hot  enough  to 
char,  and  may  start  a  fire. 

SIMPLE  METHOD  OF  LINING  AN  ENGINE. 


In  Power,  W.  E.  Crane  gives  a  simple 
method  of  ascertaining  to  what  extent,  if 
any,  an  engine  has  gotten  out  of  line.  Mr. 
Crane  says:  Take  out  all  the  reciprocating 
parts  and  put  a  line  through  the  cylinder 
reaching  to  front  of  the  crank.  This  line 
should  be  a  fine,  braided  line,  preferably  of 
silk.  It  can  be  fastened  and  centered  in 
the  back  end  of  the  cylinder  with  a  stick 
bolted  with  one  bolt,  as  in  Fig.  1,  or  can 


FIG.   I. 

reach  across  and  be  fastened  with  two,  as 
in  Fig.  2.  In  front  of  the  crank  set  a  stake 
that  can  be  adjusted  sideways,  as  shown  in 
front  and  side  views  in  Figs.  3  and  4.  Put 
the  line  as  near  central  of  the  cylinder  as 
possible  and  draw  it  tight  so  that  there 
shall  be  no  sag.  Commence  at  the  back 
end  6t  the  cylinder  and  center  the  line. 

The  best  thing  to  use  for  caliper  is  a 
pine  stick  nearly  sharp  at  one  end  and  a 
pin  in  the  other  that  can  be  drawn  out  or 
pushed  in  for  adjustment.  Have  one  for  the 
end  of  the  cylinder  and  one  for  the  stuffing- 
box,  moving  the  line  at  its  support  at  the 
stake  in  front  of  the  crank.  When  central 
bere,  try  the  back  end  of  the  cylinder  and 
§fi  alternate  until  the  line  is  central  at  both 


points.  It  is  then  in  line  with  the  cylinder 
and  all  other  parts  should  be  in  line  with 
it.  Try  the  guides.  One  builder  had  most 
of  the  engines  that  he  built  and  erected 
crooked  at  the  point  A,  Fig.  5,  and  shims 
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were  required  to  throw  the  cylinder  around 
into  line  with  the  guides. 

Bring  the  crank-pin  down  to  the  line,  or 
if  the  crank  is  down,  which  is  the  better 
position,  bring  it  up  to  the  line  and  see  if 
the  line  is  central  to  the  pin.  Turn  the 
crank  around  to  the  other  center.  If  the 
line  is  central  at  both  points,  it  is  all  right; 
if  the  line  comes  one  side  of  the  center  on 
one  side  and  on  the  other  side  on  the  other, 
the  outside  journal  wants  swinging  around, 
if  a  single  engine;  if  double,  one  of  the  cyl- 
inders may  have  to  be  moved.    If  the  line 
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comes  to  the  same  side  of  the  center  of  the 
pin  when  the  crank  is  in  both  positions, 
then  the  shaft  is  not  set  right. 


Tbe  cheapest  and  qnlckeat  waf  to  orer> 
come  thla  Is  to  take  off  tbe  required  amount 
of  metal  from    tbe    cronk-plii    boxes  aud 


Ftc.  4. 
■west  or  aoliter  an  equal  amonnt  on    the 
other  Bide. 

A  temporary  alignment  can  be  made  with- 
out taking  tbe  engine  apart  by  patting  the 


wblch  bra  SB  Is  machined,  and  mill  lag 
should  always  be  accompanied  by  a  free 
use  of  soap  and  water.  In  turning  or  saw- 
ing, lubricants  should  be  avoided,  on  ac-. 
count  of  the  spattering  around  of  ebonite 
cnttlngs  and  soapy  water. 

KOCK  SBILL  AS  POWEK  HAHMBK. 

Tbe  engineer  at  one  of  the  Cripple  Creeb 
mines  Improvised  a  power  hammer  out  of 
a  rock  drill  by  substituting  a  hammer  for 
the  drlii  point.  An  ordinary  anvil  was 
placed  below  the  machine,  which  hud  been 
taken  from  Its  tripod  and  set  up  In  a  ver- 
tical position.  It  was  driven  with  com- 
pressed air,  and  while  It  did  nst  strike  a 
ton  blow,  tbe  strokes  were  rapid  and  effec- 
tive. The  machine  could  easily  be  changed 
again  to  a  drill  at  any  time. 


engine  on  the  back  center  and  pnttlng  a 
line  alongside  the  engine  parallel  with  the 
piston  rod  and  then  measuring  off  to  tbe 
crank-pin  from  that  line. 

Be  sure  the  pulley   (which  may  be  per- 
fectly true)  U  put  on  the  shaft  true. 


LACDTG  LASGE  BELTS. 


WOBEIHG  TUI.CAinTE. 


Ab  is  well  known,  vnlcanlte,  or  ebonite. 
Is  greatly  used  In  electrical  Industries  on 
account  of  its  high  Insulation  resistance, 
as  well  as  for  the  better  finish  which  can 
tie  given  to  It;  and  although  many  articles 
come  from  the  factory  In  a  flnlshed  state, 
It  Is  met  with  Id  the  workshop  mostly  In 
the  form  of  rode  and  sheets,  and  must  be 
worked  with  the  same  tools  as  ore  used  for 
working  metals.  The  I)est  qualities,  says 
the  American  Electrician,  show  00  fracture 
a  lustre  something  fl  the  nature  of  Jet,  and 
the  poorer  qualities  show  a  corresponding 
fullness.  AltbongU  rasy  to  machine,  it  la 
kard  on  tools-  und  In  sawing,  turning,  plan- 
lot  or  vUllag  tbe  best  speed   Is   that  at 


Borne   time   ago   a   correspondent  of  the 
Engineer  gave  that  paper  the  accompanying 
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plan  of  lacing  large  belts.  He  had  tried  It 
on  large  iienvy  belts  and  found  It  so  pfrec- 
tlve  that  it  never  pulled  out  or  apart.  Tlii' 
belts  were  rclaced  once  a  year. 


%-lDch  wrench  of  medlnm  weight  Is  men- 
tioDtxl  for  the  sake  of  convenieace.  Take  a 
piece  of  Bteel  ^  by  1%  inches,  says  B.  G. 
Pense  in  the  American  Blacksmith,  bend  to 
shape  and  round  the  corners,  then  spilt,  as 
in  Fig.  1,  back  %  of  an  Inch.  Next  take 
%-lncb  fuller  (If  yon  do  not  have  one  at 
hand,  use  a  %-Inch  round  iron)  and  faller 


in  a  little  to  spread  the  Jaws.  Fuller  on  one 
side  only.  Then  with  a  %-inch  fuller  spread 
the  Jaws  wider,  as  In  Fig.  2.  Next  drlre  the 
fnller  in  between  tbe  Jaws  nntll  they  are 
spread  tbe  right  width,  Fig.  3,  Then  turn 
tbe  Jaws  and  forge  the  handle  to  suit  tbe 
work  required. 


NEW  ENGLISH  OIL  BURNER. 


A  new  oil  burner  attracting  much  at- 
tention In  England  Is  known  aa  the  "Hydro- 
lenm."  The  London  correspondent  of  the 
Automobile  Bevlew  says  of  It: 

Tbe  cut  shows  clearly  the  form  of  this 
bnmer,  with  which  Texas  oil,  that  can  be 
bought  here  at  S  pence  per  gnllon  in  lieu 
of  gaaollne  at  14  pence,  can  be  employed. 
It  is  only  necessary  to  raine  steam  to  a  pres- 
anre  of  five  pounds  to  the  square  Inch  to 


the  velocity  of  the  steam  Jet  Tbe  mingled 
steam  and  atomized  ol)  Impinge  on  a  dasb 
brick  suitably  placed    and    there    igniting, 

from  a  mass  of  .flame  In  a  Qre  pan  placed 
beneath  the  boiler  In  tbe  situation  occupied 
by  the  gasoline  burner  as  at  present  used. 
I  have  Been  steam  raised  In  a  boiler  wltb 
this  system  from  cold  to  200  pounds  per 
square  inch  In  12  minutes,  and  it  Is  stated 
that  the  steam  and  fuel  have  been  cut  oft 
and  relgnited  by  the  heat  of  the  system  after 
standing  two  hours.  The  future  of  this 
Btting,  as  applied  to  light  cars.  Is  being 
watched  with  tbe  greatest  interest. 


PAINTING  THE  SMOKESTACK. 


R.  P.  King  tells  In.  tbe  American  Machtnlat 
bow  he  painted  five  stacks  ranging  from 
35  to  G8  feet  in  height  at  an  expense  of 
only  (16,60.  OF  this  |6.66  was  for  labor 
and  tlO  for  10  gallons  of  graphite  paint 
The  apparatus  used  to  get  a  line  to  tbe 
top  of  the  stack  Is  Interesting.    He  says: 

First  1  visited  the  blackamltb  and  had 
him  make  Ave  hooks  of  %-inch  round  Iron, 
like  Fig.  1. 

It  will  be  noticed  that  the  end  of  tbe 
hook  Is  very  deep— about  G  Inches— to  pre- 
vent any  possibility  of  its  Jumping  off  the 
chimney.  The  eye  was  about  1^  Inches  tn 
diameter  to  allow  plenty  of  play  for  tbe 
passage  of  the  rope. 

Next,  I  told  the  millwright  I  wanted  him 
to  help  me,  and  we  made  the  pole  which 
I  have  tried  to  Illustrate  In  Fig.  2.  Tbis 
pole  was  constructed  on  what  one  might 
call  a  scientific  principle,  and  was,  per- 
haps, the  most  noteworthy  part  of  the  Job. 
As  tbe  highest  chimney  was  a  trifle  less 
than  60  feet  high,  tbe  pole  was  very  con- 
veniently made  of  16-foot  strips.  The  up- 
per section  was  a  strip  %  by  about  2  Inches; 


^HrMMLSUH"   BUSNBR. 


start  the  burner  and  this  Is  done  by  means 
of  an  auxiliary  burner,  using  methylated 
spirit.  The  fierceness  of  the  flre  Is  then  en- 
tirely under  tbe  control  of  the  steam  Jet, 
lAldi  Induces  a  flow  of  tbe  heavy  oil  from 
•  flost  feed  cbaml>OT  exactly  in  proportion  to 


tbe  second  section  was  a  strip  %  by  2 
inches,  with  a  %  by  114  strip  nailed  to  It  to 
form  an  angle  shape  section  three  was  a  % 
by  3-incb  strip,  with  a  %  by  l<^Incb  strip 
nailed  on  to  form  a  T,  section  four  was  In 
the  form  of  a  cross,  made  by  nailing  two  % 
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by  l^incb  strips  to  a  %  by  3-inch.  The  laps 
were  about  two  feet  making  a  pole  some  58 
feet  long.  This  pole  was  very  light  and 
stiff,  and  was  successful  in  every  way. 

A  pole  as  long  as  100  feet  could  be  con- 
structed in  the  same  way,  which  would  be 
strong  enough  for  the  purpose  and  at  the 
same  time  easily  handled.  If  the  sections 
were  screwed  together,  the  pole  could  lye 
stored  In  a  small  space  and  used  from  year 
to  srear. 


The  hook  was  then  booked  over  the  top  of 
the  stack  and  one  man  took  hold  of  the 
ends  of  the  sash  cord  to  prevent  the  reaction 
Jumping  the  hook  off  when  the  twine  was 
broken.  Another  man  pulled  strongly  down 
on  the  pole,  breaking  the  lashing  and  leaving 
the  hook  at  the  top  of  the  stack.  A  set  of 
light  blocks  wns  lashed  to  the  free  end  of 
the  rope,  and  by  means  of  a  long  pull  and  a 
few  gentle  shakes,  the  rope  was  pulled 
through  the  hook  taking  the  blocks  to  the 
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P.\|NTIN'C  THE  SMOKESTACK. 


Four  small  holes  were  next  bored  in  the 
top  of  the  pole  and  the  hook  was  lashed  to 
it  with  twine  in  such  fashion  that,  while  it 
would  stay  in  place,  the  lashings  were  not 
so  strong  but  that  they  could  easily  be 
broken.  A  hank  of  sash  cord  was  procured 
and  run  through  the  eye  of  the  hook,  all  as 
shown  in  Fig.  3. 

One  end  of  a  long  rope  was  unlaid  and 
the  strands  cut  out  to  make  a  good  taper 
about  two  feet  long  and  nn  end  of  the  sash 
cord  was  spliced  into  the  taper.  This  was 
in  turn  wound  with  twine  to  make  a  smooth 
connection  between  the  rope  and  the  sash 
cord.  The  taper  was*  then  well  covered  with 
soap  to  make  it  slide  easily  through  the  eye 
of  the  hook.     Fig.  4  shows  this. 

It  would  seem  that  the  next  problem  was 
to  get  the  hook  up  over  the  top  of  the  chim- 
ney, but  this  was  very  easy.  We  placed 
the  top  end  of  the  pole  on  one  of  the  guys 
and  by  a  proper  manipulation  of  the  bottom 
end  had  it  in  an  upright  position  in  no  time. 


top  of  the  stack.  The  end  of  the  rope  was 
fastened  to  a  post,  a  board  seat  was  booked 
on  to  the  tower  end  of  the  fall  and  we  were 
ready  to  paint  A  whitewash  brush  on  a 
long  handle  was  used,  after  removing  the 
rust  and  scale  with  a  wire  brusti. 


NOVEL    METHOD    OF    CLDfBINO    TALL 

STACKS. 


Recently  the  steel  smokestack  of  the  elec- 
tric light  plant  at  Canton,  Pa.,  100  feet  high, 
needed  painting.  The  fireman  made  a  sort 
of  kite  or  parachute  which  snugly  fitted  in- 
side the  stack.  He  attached  a  string  to  the 
parachute;  the  draft  in  the  stack  carried  it 
and  the  string  with  it  up  through  the  stack 
and  out,  the  parachute  coming  down  out- 
side the  stack.  A  small  rope  was  next  tied 
to  the  string  and  pulled  up,  and  finally  a 
rope  strong  enough  to  hold  a  man.  Then 
tackle  was  arranged  to  haul  up  a  man  to  do 
the  painting. 


TO  BUSH  FUEL  OIL  WITHOUT  PUHP. 

Wben  fuel  ail  la  Immed  under  steam 
tiollen  It  Is  sprayed  wltb  coaslder&ble  pres- 
snre,  either  br-Bteam  from  the  boiler  Itself 
or  bj  means  of  a  powerful  pump.  Eltber 
^of  these  methods  Is  Impractical  for  domes- 
tic purposes.  To  bum  fuel  oil  In  cook 
BtoTes,  John  C.  Qnlnn,  of  Port  Costa,  Cal^ 


noMDlDtOll  la  Oook 


has  iDvonted  a  system  by  which  the  oil 
Is  placed  In  a  barrel  buried  in  the  ground; 
water  from  the  dty  maina  or  a  windmill 
tank  la  let  Into  the  barrel,  thus  forcing  the 
oil  np  Into  the  burners.  Wben  all  the  oil  Is 
used  the  water  Is  shut  off,  the  barrel  emp- 
tied Into  the  sewer,  and  Uies  refilled  with 
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Wben  a  sUverlnfc  operation  has  failed,  or 
the  silver  is  to  be  stripped  from  old  bII- 
Tered  articles,  different  methods  have  to  be 
used  according  to  the  nature  of  the  basls- 
tnetal,  says  American  Electrician. 

SilTered  iron  articles  are  treated  as  the 
anode  in  a  potassium  cyanide  solution  In 
water  (1  to  20),  tbe  Iron  not  being  attacked 
by  potassinm  cyanide.  As  catbode,  a  few 
ailTer  anodes,  or  a  sheet  of  copper  rubbed 
wiOi  an  oily  rag  is  saspended  in  tbe  solu- 
tion. Tbe  silrer  precipitates  upon  tbe  cop- 
per aheet,  but  does  not  adhere  to  it.  Aitl- 
dah  tlifl  bails  of  wtalcb  Is  copper,  are  best 


stripped  by  immersion  In  a  mixture  of  equal 
parts  of  fuming  sulphuric  acid  and  nitric 
acid.  Tbis  mixture  makes  tbe  copper  pas- 
sive, while  the  silver  Is  dissolved.  Care 
must,  however,  be  token  not  to  Introduce  any 
water  Into  the  adds  nor  to  let  them  stand 
without  being  hermetically  closed,  since  by 
absorbing  moiature  from  the  air  they  be- 
come dilute  and  mny  then  exert  a  dissolving 
effect  upon  the  copper. 


A  New  York  plumbier  was  employed  to 
solder  a  perforated  brass  wire  etralncr  over 
a  10-foot  length  of  6-Inch  galvanized  iron 
pipe  which  was  perforated  with  180  holes  of 
Hfrlnch  diameter.  To  do  the  work  wEtb  hot 
coppers  alone  would  be  a  tedious  Job,  as 
the  perforated  wire  was  in  sections  of  14 
Incbes  and  the  big  pipe  wns  cold.  The  Metal 
Worker  tells  how  the  man  did  tbe  work  in 
onc-fourtb   the  usual  time. 

In  addition  to  the  seams  where  tbe  ends 
met,  the  brass  had  to  be  soldered  to  the  pljw 
at  each  end  throughout  tbe  entire  circumfer- 
ence. In  order  to  expedite  matters  two 
Are  pots  were  used,  one  for  heating  the 
soldering  coppers,  while  the  other  pot  was 
placed  immediately  under  the  pipe,  which 
was  supported  conveniently  for  the  purpose. 
By  this  means  the  heat  of  tbe  fire  pot 
heated  up  tbe  pipe  so  that  comparntlvelr 
small  coppers  were  capable  of  soaking  tbe 
solder  into  the  sections  bo  as  to  make  a 
substantial  and  durable  Job. 

GRINDIH6  STOP  COCKS. 

To  grind  a  stop  cock  of  any  kind,  first 
see  tbat  the  plug  fits  llie  barrel  before  It 
is  taken  from  the  lathe.  Run  a  half-round 
smooth  file  up  and  down  the  barrel  to  break 
any  rings  tbat  may  be  lu  It;  a  few  rubs  of 
a  smooth  file  back  and  forth  over  the  plug 
will  break  any  rings  or  tool  marks  on  It. 
Wipe  both  p?.rt8  clean.  Use  for  grindlag 
material  flue  molders'  sand  sifted  tbrougb  a 
fine  sieve.  Mix  with  water,  in  a  cup,  and 
apply  a  small  ijuantlty  to  the  parts  that 
l>ear  tbe  bai'dcst.  Turn  rapidly,  pressing 
gently  every  few  turns;  if  the  work  Is  large 
and  the  lathe  is  used,  run  slowly;  press  and 
pull  back  rapidly  to  prevent  sticking  and 
ringing;  apply  grinding  sand  with  water 
until  a  bearing  shows  on  anotlier  part,  then 
use  no  moift  new  luo^,  ^i\L\  «ftv«^^  vNia  "i^ 


24 


i£ttt  has  work^  out  orer  the  wbo!e  rar- 
face.  Tom  npidly.  pre^ving  gently  while 
tamLDg,  withdraw  the  plug  and  wifie  p>art 
of  the  dirt  off.  and  mb  on  the  place  a  little 
hrown  soap:  moisten  with  water  and  press 
tli»  surfaci-s  together  with  all  the  force  at 
band,  turning  at  the  same  time.  Remore 
the  plug  and  wipe  both  parts  clean:  next 
try  *he  condition  of  the  bearing  bj  pressing 
the  dry  surfaces  together  with  great  force. 
If  the  parts  hare  t>i?en  kept  together  closely 
while  grinding,  and  the  p!ng  Lis  not  rubbed 
against  the  lower  part  of  tLe  barrel,  the 
surfaces  will  be  found  bright  all  orer  and 
a  perfect  bearing  ol-tiiafnL  If  an  iron  bar- 
rel and  bras5  p!ng  are  iised.  or  two  kinds 
of  brass,  a  hnrd  axul  soft  metal,  soap  should 
be  ujeed  freely  wLen  CL!sLisg  up.  as  the 
tendency  to  form  rli.gs  is  greater  when  tw)» 
different  metals  are  used. 


man,  is  frequently  shown  with  vertical  lines 
instead  of  on  an  angle  and  nearly  always 
in  the  upper  left-hand  comer  of  the  win- 
dow or  door  drawing.  Asbestos  could  he 
represented  by  wary  lines  instead  of 
straight,  and  can  be  applied  to  cloth,  gum 
canvas  or  any  composition  material,  such  as 
pipe  coverings,  paper  mach^,  etc  No  lin- 
ing should  be  as  heavy  as  the  outline  of  the 
object  and  yet  each  line  should  be  clear  and 
evenly  drawn,  and  some  of  the  finer  work 
can  be  put  in  with  a  pen. 


TO  CLEAN  SHOP  FLOORS. 


UHIFORM  SYSTEM  OF  SECTIOV  UXDia 


A  movement  to 
Ing  in  mechanical 


KCtion  lin- 
hjLS  l*een  start«^ 


In  the  South  Side  Elevated  Railroad  shops 
of  Chicago  it  has  been  found  that  the  use 
of  lime  aids  in  cleaning  up  the  shop  floors 
scd  in  keeping  them  in  good  condition.  This 
lime  is  simply  swept  over  the  floor  every 
d.iy,  in  addition  to  the  regular  cleaning. 
Very  little  remains  on  the  floor  after  the 
sweeping,  but  It  is  sufllcient  to  counteract 
the  effect  of  the  oil  and  grease,  and  to  make 
it  en«y   at  the  beginning  of  each  day   to 


by  some  of  the  leading  draftsmen  and  tech- 
nical Journals.  Tbe  accompanying  illustra- 
tion shows  the  marking*  uised  to  d«r«{gnat8 
materials  as  proposed  for  a  standard  sys- 
tem. These  linings  are  now  employed  by 
the  Central  Institute  and  by  most  of  the 
*'  '  draftsmen. 

ent  wood  Is  about  the  only  ma« 
rhlcb  all  draftstDeo  agree  with  re* 
I  Bning.    GUm^  aaya  The  Drafts- 


or  SCCTIOX  UJXISfQ. 

clenn  up  what  has  fallen  the  previous  day, 
as  well  as  to  improve  the  ai)pearauce  of  the 
floor. 

■  #  ■  » 

WELDING  A  BUGGY  SPRING. 


The  old  method  of  welding  a  spring  by 
dovetailini;  hns  tbe  obvious  disadvantage  of 
causing  a  double  thickness  at  the  verj 
point  which  it  is  desired  to  heat  first. 
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the  American  Blacksmith.  The  usual  result 
is  an  injury  to  the  spring  by  getting  too  hot 
at  oach  end  of  the  lap.  A  better  way  is  to 
upset  the  ends  weU«  scarf  the  same  as  with 
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a  steel  tire,  then  take  a  chisel  and  cut  a 
groove  about  %  inch  deep  across  the  thick 
end  of  the  scarf.  Finish  both  ends  the  same 
and  see  that  grooves  fit  each  other  nicely 
before  welding. 

Now  heat  the  ends  separately^  the  same 
as  you  would  any  piece  of  iron  and  put 
your  spring  well  In  fire  so  you  do  not  burn 
off  the  thin  ends.  The  grooves  will  make 
it  impossible  for  the  scarf  to  slip  and  you 
will  have  no  trouble  in  making  a  good  weld. 
Each  scarf  and  groove  can  be  made  in  one 
heat  so  there  is  no  lost  time  and  will  save 
much  trouble.  The  scarfs  on  a  spring  should 
be  somewhat  longer  than  on  an  axle.  Steel 
axles  may  be  welded  in  the  same  way. 


THE  PRnrCIPLB  OF  SWAGING. 


Many  smiths  are  apt  to  use  too  large  a 
swage,  says  the  American  Blacksmith.  Fig. 
1  illustrates  the  bad  effect  of  doing  this. 
The  effect  of  the  blows  will  be  to  cause  the 
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metal  to  move  sideways  in  the  direction  of  A 
B,  which  will  cause  loose«  spongy  forgings, 
and  frequently  a  hollow  center.  To  over- 
come,  this  we  .should  use  a  swage  as  repre- 
■entsd  in  Fig.  2.  If  we  use  this  swage  the 
metal  Is  driven  towards  the  center^  and  as  a 


consequence  there  is  no  danger  of  the  work 
becoming  hollow  in  the  center,  besides  it 
makes  the  forging  more  compact  or  dense. 

CUTTING  KEYWAY  WITHOUT  REMOVING 

FLYWHEEL. 


A  correspondent  tells  in  the  Engineer  how 
he  cut  a  keyway  in  a  shaft  without  remov- 
ing the  flywheel,  which  was  constantly 
working  loose.  There  were  two  keyways  in 
the  hub  of  the  wheels  but  only  one  in  the 
shaft;  to  remove  the  wheel  was  a  diflicult 
task.  A  tool  was  made  of  steel,  about  14 
inches  long,  %  inch  thick,  and  1%  inch  wide 
at  the  cutting  edge  A.  The  edge  B  projected 
a  little  way  beyond  A  and  was  rounded  so 
that  it  would  not  cut  the  hub  of  the  fly- 
wheel. The  end  c  was  rounded  over  to  en- 
able the  tool  to  be  withdrawn  from  the 
hole.  The  keyway  was  started  in  the  shaft 
with  a  flat  chisel  and  this  tool  then  put  in. 
Shims  were  placed  on  the  top  of  the  tool  at 
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D,  so  that  the  flrst  cut  would  be  about  1/64 
inch  deep  in  the  shaft  The  tool  was  driven 
through  the  hub  by  striking  on  the  end  c. 
After  each  cut  the  tool  was  withdrawn  and 
another  shim  added  at  D  until  the  re<iuired 
depth  of  keyway  was  ^obtained.  By  this 
means  the  keyway  was  cut,  and  the  key 
fitted  and  driven  in  less  than  flve  hours. 


ELECTRIC  FANS  FOR  FROSTY  WINDOWS. 


If  you  have  an  electric  fan  there  is  no 
need  of  being  inconvenienced  by  frosty  win- 
dows. Place  the  fan  in  the  window,  so  as 
to  diffuse  the  heated  air  over  the  glass  as 
generally  as  possible.  The  same  fan  used 
for  refreshing  the  air  in  summer  may  be 
used  to  keep  the  show  windows  free  from 
frost  in  winter. 

FROST-PROOF  MORTAR. 


Frost-proof  mortar  may  be  made  by  tak- 
ing one  barrel  Portland  cement,  one  barrel 
slaked  lime,  three  barrels  shaip  sand;  mix 
the  whole  dry,  then  add  suflicient  quantity 
of  the  carbonate  of  soda  solution  to  make  of 
proper  consistency.  The  flrst  setting  should 
take  place  in  one  hour.  After  12  hours  good 
cement  should  have  reached  the  flnal  set* 
ting  stage. 
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CONNECTING  AN  EXTRA  TELEPHONE. 


HOW  TO  MAKE  A  SPARKING  COIL. 


An  arrangement  whereby  a  telephone 
subscriber  can  connect  his  private  office  or 
residence  on  his  office  telephone,  while  sub- 
scribing for  only  a  single  instrument  is  given 
herewith:  The  office  telephone  set  is  con- 
nected to  an  ordinary  two-wire  plug,  P,  and 
two  spring  Jacks,  R  and  E,  are  provided,  into 
either  of  which  this  plug  may  be  inserted. 
With  the  plug  inserted  in  the  jack  R,  the  res- 
idence instrument  and  the  office  instrument 
are   connected   together,   leaving   only   the 


For  a  sparking  or  induction  coil  strong: 
enough  to  ignite  paper  or  cloth  make  a 
magnet  core  of  a  bundle  of  soft  No.  20  iron 
wire,  %  inch  in  diameter  and  6  inches  in 
length,  wrapped  in  two  thicknesses  of 
strong  paper  laid  with  shellac  varnish  for 
insulation.  Put  thin  wooden  spool  heads  on 
the  ends  of  the  core  wrappings,  fastened 
with  shellac  varnish,  says  the  Metal  Worker. 

Then  wind  the  spool  with  four  layers  of 
No.  16  cotton-covered   copper   wire,    with 
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CONNECTIONS  VOt  OPVICB  AND  tESIDENCE  tlVE, 


bridging  bell,  B,  connected  to  the  exchange 
circuit  With  the  plug  inserted  in  the  Jack  £, 
tiie  office  instrumeut  is  connected  to  the 
exchange  wires,  and  the  residence  line  ter- 
minates at  the  bridging  bell,  B.  With  the 
plug  removed,  as  sliown  in  the  diagram,  the 
residence  iuHtrumciit  is  connected  straight 
tlirough  to  the  exchange. 

The  provision  of  the  bridging  bell,  B,  en- 
ables the  exeliange  to  call  up  the  office  when 
the  office  instrument  is  connected  to  the  res- 
iden(*e  line,  and  also  enables  the  residence 
to  call  up  the  office  when  tlie  office  instru- 
ment is  connectt»d  to  the  exchange  line.  The 
plug  would  bo  withdrawn  from  the  Jacks, 
leaving  the  residence  connected  through  to 
the  exchange,  only  over  night  and  during 
periods  when  the  office  is  closed. 


PREDICT    WEATHER     WITH     CAMPHOR. 


A  piece  of  camphor  gum  is  a  very  good 

Indicator  of  what  the  weather  is  going  to 

be.     If,  when   the  camphor  Is  exposed  to 

be  air,  the  gum  remains  dry,  the  weather 

^rji  If  the  gum  absorbs  moisture 

9  it  la  an  indication  of  rain. 


shellac  varnish  on  each  layer,  passing  the 
wire  ends  tlu*ough  holes  in  the  spool  head 
at  the  level  of  the  last  layer.  Cover  the 
coil  with  four  thicknesses  of  wrapping  pa- 
per well  shellacked  for  Insulation  from  the 
secondary  current 

For  the  secondary  coil,  wind  with  12 
ounces  of  No.  34  double  silk-covered  copper 
wire,  commencing  by  passing  the  wire 
through  a  hole  In  the  spool  head  close  to 
the  paper  winding  of  the  primary  colL 
Cover  each  winding  of  the  secondary  coil 
with  two  thicknesses  of  wrapping  paper* 
well  shellacked  to  make  the  insulation  per- 
fect against  short  circuiting  of  the  second- 
ary current  Special  care  in  closing  each 
paper  winding  against  the  spool  heads  la 
very  essential  to  prevent  burning  out.  Dry 
the  shellac  varnish  as  the  work  proceeds. 

With  10  medium  sized  dry  batteries  in 
series,  a  l^A-inch  spark  may  be  obtained 
Y)etween  wire  terminals  or  a  %-inch  hot 
spark  between  brass  balls  of  %  inch  in  di- 
ameter. With  eight  Edison-Leclanche  cells 
and  a  vibrating  attachment,  a  brilliant 
spark  effect  may  be  had  between  the  brass 
baUs. 
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fiEPAIRING  THE  BROKEN  THREAD  END 

OF  AN  AXLE. 


A  customer  came  to  my  shop  wltb  the 
thread  broken  off  his  buggy  axle,  says  a 
corre^;>ondent  in  the  American  Blacksmith. 
I  took  an  old  axle  and  cut  off  the  thread 
end  a  little  above  the  threads,  drew  that 


TAPPEP  OUT 
5^  INCH 

BUPAXBOrO  AX  AZLS  THBXAD  SND. 

end  down  to  %  inch  and  cut  threads  on  it, 
as  shown  in  the  cut  I  then  drilled  a  hole 
in  the  end  of  the  broken  axle,  tapped  it  out, 
screwed  in  the  piece,  brazed  it,  and  the  re- 
sult was  a  solid  job. 


HOW  TO  RECHARGE  DRY  BATTERIES. 


Dry  batteries  which  have  become  ex- 
hausted can  be  recharged  by  a  very  simple 
process.  Remove  the  outer  cardboard  cas- 
ing from  each  cell  and  drill  six  small  holes 
in  the  zinc  casing  about  one  inch  from  the 
bottom.  As  four  cells  are  generally  used  for 
ignition  purposes  in  connection  with  the 
induction  coil,  get  four  small  glass  or  stone 
Jars  an  inch  or  so  larger  in  diameter  than 
the  cells  and  about  three-quarters  the  height 
of  the  same.  Dissolve  about  a  half  an 
ounce  of  powdered  sal  ammoniac  in  each 
Jar,  in  a  sufficient  quantity  of  water  to 
bring  it  almost  to  the  top  of  the  Jar  when 
the  cell  is  in  it  Get  four  cells  of  gravity 
battery  and  put  them  in  series  with  each 
other  by  connecting  the  zinc  element  of  one 
cell  to  the  copper  element  of  another.  Put 
each  dry  battery  cell  in  the  solution  in  its 
respective  Jar  and  connect  the  three  bind- 
ing posts  on  the  zincs  together,  and  the 
three  carbon  posts  also,  by  means  of  insu- 
lated copper  wire.  Then  attach  the  wire 
from  the  zincs  to  the  zinc  element  of  the 
gravity  batteries,  and  the  wire  from  the  car- 
bons to  the  copper  element  of  the  gravity 
batteries.  Allow  the  cells  to  remain  over 
night,  and  if  they  are  of  good,  reliable  make 
they  will  be  found  in  the  morning  to  be  al- 
most as  good  as  new.  This  process  of  re- 
charging dry  batteries  can  be  repeated  at 
twice  and  even  three  times,  but  of 
after   each   successive   recharging, 


their  renewed  life  will  be  shorter  than  for^ 
merly.  After  the  batteries  have  been 
recharged  the  small  holes  which  were  drilled 
in  thd  casing  can  be  stopped  by  means  of  a 
strip  of  adhesive  tape,  covered  with  bicycle 
tire  cement,  and  tightly  wrapped  around  the 
zinc  casing  over  the  holes.  The  cells  should 
be  wiped  thoroughly  dry  and  then  may  be 
replaced  in  their  cardboard  casings  and  are 
ready  for  use. 
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RAISING  A  STACK. 


I  had  the  job  to  raise  a  stack  40  inches 
diameter  and  90  feet  long,  writes  a  corre- 
spondent of  the  Wood  Worker.  As  the  work 
was  done  with  nothing  but  a  set  of  %-inch 
blocks  and  a  barely  sufficient  amount  of 
rope,  the  details  may  be  of  interest  to  others 
similarly  situated. 

The  stack,  with  the  wire  guy  lines  at- 
tached and  ail  swung  clear  of  the  ground, 
weighed  2^200  pounds,  and  had  to  be  raised 
to  the  top  of  the  boilers  and  breeching,  at 
a  point  15  feet  from  the  ground  level.  This 
made  a  total  height  for  the  top  of  the  stack 
of  105  feet 

The  first  thing  to  be  done  was  to  get  a 
gin-pole  for  the  stack,  and  as  we  were  in 
the  midst  of  a  pine  forest,  it  would  seem 
an  easy  matter.  But  trees  that  will  make 
good  sawlogs  will  not  make  a  gin-pole,  for 
those  that  are  ptralght  enough  are  likely  to 
be  too  heavy,  so  we  were  nearly  a  mile 
from  the  mill  when  we  found  a  tree  straight 
and  slender  and  of  the  right  height. 

The  length  of  the  gin-pole  needed  for  this 
particular  job  was  66  feet  net  Taking  half 
the  length  of  the  stack,  45  feet,  and  add  2 
feet  for  the  overbalance,  makes  47  feet.  To 
this  must  be  added  the  height  to  the  top 
of  breeching,  15  feet,  making  62  feet.  To 
this  add  4  feet  for  block  and  rope  clearance, 
making  a  net  length  of  66  feet  This  length 
will  likely  cause  the  cry  of  "two  blocks" 
just  before  you  are  in  position  to  slip  the 
stack  on  the  breeching,  so  it  is  best  to  add 
4  feet  as  a  factor  of  safety,  making  the  pole 
70  feet  long.  This  we  did,  cutting  the  stick 
70  feet  from  the  straight  end  of  the  top,  as 
far  up  among  the  limbs  as  was  deemed  pru- 
dent, leaving  the  heavy  butt  at  the  stump. 

Next  thing  was  to  get  a  jack-pole  to  raise 
the  gin -pole,  and  following  the  same  line 
of  calculating,  it  took  35  feet  for  half  the 
pole,  2  feet  for  balancing,  and  6  feet  for 
clearance,  making  43  feet  for  the  jack-pole. 
This  was  easily  obtained  near  the  larger 
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pole,  nd  wlira  tbe  two  were  brought  to- 
gftttter  It  waa  a  fair  load  Cor  an  ox  team. 
B«t  we  were  mlJea  awa^  from  tbe  camp  of 
l»ff««Ta  BiHI  It  wontd  take  two  days  to  get 
a  leciD;  meaatlme  work  was  waillog  od  tbat 
■Ur-k. 

vne  of  the  mill  "dolllefl,"  or  rollerB,  woe 
dniwed  oot  to  tbe  [toles,  and  tumlog  the 
dome  over,  the  tvro  poles  were  laebed  to  It 
at  ■  'iiurter  of  their  length.  With  the  tackle 
ana  BOO  feet  of  line,  long  bitches  were  taken 
from  tree  to  tree,  and  the  two  poles  ridden 
IniA  camp  In  three  bonrB,  over  a  space  of  a 
mile,  op  and  down  hill  and  around  curves. 

Arriving  at  tbe  mill,  it  was  the  work  of 
but  two  hours  to  get  tbe  poles  np  and  tbe 
■tan;  tn  plncc,  when  the  raising  was  ac- 
compllMbed  with  a  windlass  made  of  a  piece 
of  one  of  the  poles  set  l>etweeQ  two  trees, 
turned  liy  hnndRpikes,  and  In  aeven  hours 
from  tbe  time  the  poles  were  cut  a  mile 
distant  from  the  mill,  the  stack  was  up  and 
the  guys  fastened.  Be  sure  yowr  guy 
ropex  arc  long  enongh;  If  not,  you  are  very 
apt  to  drop  the  statk  before  It  is  lu  place. 

WOODEN  GASKETS  FOB  STEAM  BOILEBS. 

Ad  engineer  tn  the  south  usee,  for  hla 
steam  t>olli-r  band  bulrs,  gaskets  sawed  out 
of  %-lnch  white  pine  b<iurds.  Tbey  have 
to  be  screwed  up  about  twice  when  heated 
up,  and  when  taken  out  are  nlwut  5/16  Inch 
thick.  As  the.v  arc  chcnp  a  now  one  Is  put 
In  each  time  the  boiler  Is  cleaned. 

CALKING  BOILEBS. 

If  Icnku  develop  In  gaskets  the  bolts  hold- 
ing same  should  be  tightened:  If  In  seams 
or  rlvelH,  so  Hint  the  wnler  opurts  out.  tbe 
presBUrc  should  he  dropprd  not  to  exceed 
BO  pouiiils  for  high  pressure  boilers  or  ZG 
pimnils  for  tubulitr  lioilerM,  and  then  the  Imd 
phicfs  calkfHl  wltli  the  proper  tools.  It  will 
do  no  hurl  and  Is  even  wifcr  to  let  the  pres- 
sure oft  almost  entirely  before  calking,  and 
this  Is  especially  desirable  if  there  are  Sev- 
ern] leaks  or  continuous  leaks  In  seams.  It 
should  never  lie  atteuiptrtl  to  calk  a  holler 
under  full  water  prosHure,  as  the  boiler 
iK  then  under  heavy  strain,  and,  lielng  full 
of  water,  Is  especiiilly  rli;l(l,  and  n  alinrp 
Mow  miiy  start  serloufi  leaks  In  sevenil 
places  at  once.  Itulse  the  pressure  again, 
watching  tbe  aeama  as  before,  and  repeat 
the  operation  until  the  pressure  is  raised  to 
about  GO  degrees  above  the  regular  steam 


pressure  at  wblcb  It  Is  to  operate,  without 
having  any  metal-to-metal  Joints  mnnlng  or 
spurting  water.  A  Binall  seep  or  sweat  Is 
allowable,  as  these  places  will  close  up  as 
soon  as  tbe  boiler  la  heated.  All  this  Is 
really  the  business  of  tbe  boiler  erector,  bat 
sometimes  the  engineer  lu  charge  Is  sup- 
posed to  do  all  this  bimaelf. 


A  dealer  who  bandies' a  large  amount  of 
gasoline  at  retail  put  In  the  system  illus- 
trnted  below,  aud  finds  It  very  satisfactory. 


Tbe  tank,  which  In  hts  cose  holds  10  barrd^ 
can  be  placed  under  ground  In  the  street 
or  back  yard.  A  cock  Is  placed  at  tbe  end 
of  the  force  pump. 

FILING  CIBCULAR  SAW  TEETH. 

A  writer  In  tbe  Wood  Worker  gives  bis 
experience  In  filing  tbe  teeth  of  a  circular 
saw,  which  was  a  new  one  with  teeth  of 
tbe  usual  shape.    Fig.  1.  I  wanted  to  use  an 

emery  wheel,  for  my  limited  experience  bad 
been  confined  to  ordinary  filers'  common 
work,  and  I  proceeded  to  flic,  maintaining 
the  shape  pretty  much  as  I  found  It,  but  of 
course,  put  on  a  bevel,  Tbe  foreman  put  lu 
an  appearance  after  I  bad  filed  about  a 
dozen  teeth,  and  made  several  vigorous  re- 
marks about  my  "pernicious  activity," 
spoiling  tbe  saw,  etc.  Under  bis  dlrectioaa 
I  went  ahead  again  as  follows:  The  first 
proceeding  was  to  reduee  tbe  teeth  to  a 
sbiipe  alwut  like  Fig.  2,  by  either  raising  or 
filing.  Bj-  flllng  It  was  preferable  to  make 
tliem  like  Fig.  3,  alt  teeth  being  filed  square 
neross.  and  level.  After  tbey  bad  all  been 
riiluced  to  a  general  resemblance  to  Fig.  3, 
the  saw  was  placed  on  tbe  mandrel  and  care- 
fully rased  off  wltb  nn  oil-stone,  bard  brick, 
or  piece  of  emery  wheel.  When  every  point 
touched,  the  filing  proceeded,  the  file  being 
beld  only  a  trifle  lower  on  tbe  handle  end. 
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and  pitched  back  mitil  the  teeth  showed 
like  Fig.  4.  The  bevel  in  most  of  the  saws 
was  very  slight,  and  the  front  side  of  the 
teeth  nearly  perpendicular  with  the  radial 
lines  of  the  saw.  These  saws  cut  fast,  did 
not  "howl,"  and  when  properly  set  made  a 
surface  nearly  like  a  block  plane. 

After  I  had  succeeded  in  demonstratiug 
my  ability  to  make  saws  go  his  way,  I  still 
maintained  I  could  make  a  rip  saw  go  fully 
as  well,  and  with  less  exi>enditure  of  time, 
by  grinding  instead  of  filing.  One  day, 
somewhat  to  my  surprise,  they  brought  me 
In  a  bevel -edge  emery  wheel.  I  had  a  new 
12-lnch  saw,  with  teeth  about  %-inch  apart, 
which  had  never  been  filed.  I  straightway 
and  with  much  glee  proceeded  to  fix  it  up 
on  the  wheel.  I  had  a  lot  of  sawing  to  do 
in  2-lnch  pine,  making  small  slabs  about 
8/16  Inch  thick,  and  It  was  necessary  that 


Fig.  a. 
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Fig.  6. 
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they  should  be  very  smooth  on  both  sides. 
In  most  cases  they  looked  as  if  finished  with 
a  wide  smoothing'plane.  I  also  won  out  In 
an  argument  to  the  effect  that  the  number 
of  teeth  In  a  saw  was  of  importance  mainly 
In  the  point  of  speed  of  cut  That  is,  it  is 
not  essential  that  teeth  should  be  very  close 
together  In  order  to  do  smooth  work.  For 
Instance,  In  ripping,  teeth  like  Fig.  5  will  do 
as  smooth  work  as  Fig.  6.  For  speed,  how- 
ever, the  coarser  the  teeth,  and  the  more 
gullet,  the  faster  the  stock  can  be  crowded 
against  the  saw^  the  cut,  of  course,  being 
pretty  rough.  A  shallow^  stlfT  tooth,  nicely 
set,  will  cut  as  well  as  a  planer  saw,  and 
much  easier,  according  to  my  experience. 

PRACTICAL  HINTS  ON  FIRING. 


Different  methods  of  firing  are  shown  in 
the  accompanying  illustrations,  says  Power. 
n^  1  Is  a  longitudinal  view  of  a  furnace 
the  coal  high  at  the  center  and  fall- 
ST  rapidly  towards  the  furnace  door 


and  bridge  wall.  Fig.  2  Is  a  cross-section 
of  Fig.  1  and  shows  the  coal  hig|i  at  the 
center  and  thin  towards  the  furnace  walls. 


na  I. 


na  2. 


no,  3. 


ruk  4. 


.A.r. 


na  s 


tTjto  imm^s^A  of  Bring  U  known  m%  tbe 
'ma^rmrV  and  ta  veiy  wutefaL  Fl<.  S 
«  .H  iao'''>*'^>»^'>t  over  Fig.  1  and  U  known 
^  b*  'wrA^,"  wltb  tbe  large  »id  near- 
4*  U*^  f.trxtr*  door.  Fig.  4  U  the  rererae 
.^  "K.  t  jftriwlng  the  wedge  witb  ita  large 
..^.f  -it^riiA  Mtk  bridge  wall. 

\,tm-  sr«  isanr  engineers  and  firemen 
rt  A  •>•  /"t^iitij  bellere  in  the  WMlxe  luHbiid, 
A«*«     _»r--f<-rr)iMf     Fig.     3,     otben    Flfc  4. 
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However,  tbe  wedge  sbowB  tbe  least  reclgt- 
ance  to  the  air  at  Its  tblnneat  end,  wblch 
admits  of  a  large  volume  of  cold  air,  first 
asalBtlng  to  cool  tbe  l>oller  and  sarronnd- 
Ings  at  tbe  thinnest  end  and  then  being 
faeated  to  the  proper  temperature  at  tbe  ex- 
pense of  tbe  thickest  portion  of  tbe  Are. 
Fig.  S  Is  known  as  the  "scoop  method," 
which  Bbon-B  the  coal  high  at  tbe  furnace 
walls  and  becoming  gradually  thin  towaids 
tbe  (KQter.  Tbla  method  la  not  an  Improve- 
ment over  the  wedge,  but  Is  an  Improvement 
over  Fig.  I,  providing  its  center  Is  not 
too  tbin.  Its  bad  point  is,  the  center  being 
tbln  admits  large  volumes  of  cold  air,  wblch 
lead  directly  to  a  loss  of  fuel.  Fig.  S  shows 
tbe  "pancake"  method  of  firing,  In  wblcb 
the  fire  is  maintained  at  the  same  depth  all 
over  tbe  entire  grate  surface.  In  this 
method  of  firing,  the  resistance  offered  to 
tlie  atmosphere  In  flowing  through  tbe  coal 
iit  almost  equal;  hence  a  greater  uniformity 
of  heated  gases  strikes  the  Iwller  and  passes 
over  tbe  bridge  wall,  to  be  carried  tbrougta 
tbe  tubes  and  delivered  to  the  chimney  with 
tbe  greatest  amount  of  heat  extracted  by 
tbe  heating  surface.  In  some  Instructions 
printed  for  tbe  use  of  firemen  they  are  told 
to  carry  a  light  fire  where  the  draft  Is  poor 
and  a  beavy  fire  where  the  draft  la  good. 
Tbe  writer  Is  of  tbe  opinion  that  these  in- 
structions were  printed  for  plants  where  no 
dampers  existed. 

A  very  bandy  toot  Is  shown  in  Fig.  7  tor 
leveling  off  tbe  Ore.  A  piece  of  ^-Ineb  pipe 
long  enough  lo  reach  tbe  bridge  wall  with 
a  H-incb  tee  screwed  on  one  end,  to  wblch 
Is  fitted  two  pieces  of  ^-Incb  pipe  about  14 
Inches  long  or  long  enough  to  go  across  half 
tlie  fire.  By  sliding  this  tool  along  the  top 
of  the  Are  we  csn  keep  It  very  level  and  free 
from  bumps.  Some  firemen  spread  tbe  ttank 
wltb  the  rake.  This  Is  a  very  good  tool  to 
use  la  spreading  tbe  fire,  as  It  affords  an 
ojiportunlty  tc  pick  out  any  clinkers  or  dirt 
durlnK  tbe  operation.  Fig.  8  shows  a  fur- 
nace fitted  wltb  a  "dead  plate"  at  the  rear 
end  of  tbe  gmte  ttars,  as  shown:  If  we  bank 
itK-  fire  as  shown  we  can  push  back  the 
liiink  on  dead  plate  and  haul  out  nil  asbea 
nnd  clinkers  without  danger  of  mixing  them 
Into  the  bank.  Thli  method  is  superior  to 
banking  at  the  bridge  wait,  as  It  enables 
ua  to  spread  tbe  fire  Immediately  after 
tMOlInf  out  tbe  ashes,  besides  there  is  not 
v>  mncb  coal  lost  In  "Jumping"  over  tbe 
11  dariBf  tbs  opsnttOB  vt  coftllni 


CORE-DSAWING  H0RTISIH6  CHISEL. 

A  writer  In  the  Wood  Worker  thus  de- 
Bcrlbea  a  bandr  tool  wlilcb  any  mecbanlc 
can  easily  mnke. 

Take  an  ordlnnry  cblsel  and  file  the  bot- 
tom of  groove  a.  trifle  wider  than  top,  as  In- 


groore;   black  snrfacee  represent  Sulder  If 
added. 

He  also  describes  a  new  comblDcd  iulet 
and  exhauat  valve  for  gasoline  engines.  Ke- 
ferring  to  Fig.  2:  The  eshaust  valve  E  la 
recessed  to  receive  the  Inlet  valve  D.  F  the 
cap  of  the  exhaust  vnlve  spindle,  Is  actuated 
by  a  two-t(>tine  shaft  and  rod,  not  ebowa. 


dlcated  at  C  In  sketch,  and  a  trifle  wider  at 
A  than  B,  he  will  have  no  more  trouble  wltb 
tight  cores.  A  long  iMvel  on  inside  edges, 
as  Indicated  by  dotted  lines,  also  blunt 
bevel  on  lips,  will  greatly  Improve  the  draw- 
ing qualities  oP  the  chisel. 


In  a  paper  read  before  the  Institution  of 
Uecbanlcai  Engineers,  London,  Capt.  C.  C. 
Iiongrldge  described  a  novel,  but  simple 
method  of  attaching  a  water-jacket  to  tbe 
cylinder  of  a  gasoline  engine.    Referenoc  to 
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the  cut.  Fig.  1,  win  make  plain  the  folloiv- 

Ing  explanation:    A  the  cylinder;  B  C  studs 

iHig  cylinder  head  and  frame;  D  Iron 

ring  forced  over  the  cylinder  bead 

red  to  receive  the  Jacket;  E  steel 

et;  F  F  copper  wh^  calked  into 


Tla.  S.— l>'«]ii*TilIr  OOBMnsd  IBIM 


I  IB  the  exhaust  valve  spring;  H  a  weaker 
spring  for  the  inlet  Tbe  shock  of  tbe  ex- 
haust spring  closing,  bounces  the  inlet  valve 
at  the  same  moment.  The  Inlet  valve  stem 
is  fluted,  as  shown  In  section  across  A  B, 
forming  chanuels  for  the  charge  to  the  head 
of  the  valve. 


TO  KEEP  INK  BOTTLE  IK  DSAWEK, 


To  keep  the  ink  bottle,  which  Is  only  used 
occasionally,  always  handy  and  at  the  same 
time  out  of  your  way,  says  the  Draftsman, 
fasten  a  piece  of  pine  about  1  inch  thick 
and  2^  Inches  square,  with  a  hole  in  the 
center  the  size  of  the  bottle,  in  a  corner  of 
the  Instrument  drawer;  there  is  no  danger 
of  tipping  the  bottle  over  here  and  It  is  al- 
ways ready  for  use. 


Tbe  turning  oa  of  a  closed  electric  light 
bas  been  found  sufficient  to  Ignite  vapor 
ether  when  In  a  small  room. 


KBPAIBDTG  A  SAHGB  BOILEB. 


!  meUKxl  of  stopplDs  a  leak 
In  a  nnge  boiler,  which  was  too  large  to 
■older.  It  described  In  the  Metal  Worker. 
The  plnmbcr  made  a  perfectly  round  hole  at 
the  point  of  Icakfige,  and  large  enough  to 
take  B  U-lnch  bolt  with  a  soft  washer  Id 
the  Inilde.  The  bott  and  washer  were  se- 
cored  tc«ether  and  dropped  Into  the  boiler 
Uuoogfa  the  hot  water  opening  at  the  top. 


fllln^.  saTB  a  writer  In  the  American  Blaek- 

Ab  Is  clearly  shown,  the  device  consists 
simply  of  a  U-Inch  rod,  one  end  of  whlcb 
Is  bent  to  hook  over  the  end  of  the  Die, 
while  the  other  end  pusses  throngb  &  bole 
In  the  handle  and  Is  threaded  to  receive  a 
nut.  By  placing  a  block  under  the  rod  and 
tightening  up  on  the  nut,  the  file  may  be 
given  a  slight  bow  downward.  This  opens 
the  teeth  and  makes  the  file  cat  better.  In 
my  opinion,  also.  It  will  last  longer. 


4  TOOL  BOX  ELEVAIOK. 


The  accompanying  drawing  shows  an  ai^ 
rangement  thot  will  enable  the  miller  to 
have  Ills  tools  on  any  floor  he  desires  by 
simply  pulling  a  rope,  says  the  American 
Sillier.  The  device  conRists  of  two  sheaves 
oa  which  a  rope  Is  placed.     A  tool  box  la 


a  piece  of  thread  being  tU^  to  Mrii  Mtd  of 
the  bolt  The  luwcr  fUd  of  tlir^d  wmm  tbm 
fished  out  Ihrouith  Die  tM*l<-,  with  a  wire; 
the  bolt  drown  ihrouKh  sitd  mwAtifr  witt 
copper  wQKlicr  pui  )ii  tli"  outalfk.  t>^i,*M, 
wai  freely  itM-d  uihI  tlie  wMMlwn  atl  up 
tight  by  IlKlilcnlriK  lh»  uuf  Tl^  mmm 
achemc  can  hi?  worU'il  In  incri'llfiy  piii^  bM 
tanks  where  the  luuKTlul  is  t/if,  U.:«  l/f 
tap  and  plug. 

ATTACHMENT  TOB  LOXC  WtUM 

The  Die  fttlachm'-nt  llldstni''*]   t^rco 
Is  something  which  I  ncl  v^-ry  kw^',: 
3«lally    for    hmvy    w«rk,    nti/U    a*    >. 


Mif^TiMl  lA  Hie  ropo,  to  run  between  two 
irr.wjA  t^f«tH.  On  the  oi>|H>Hite  side  of  the 
r'lTi^  u  wlKlit  Is  pliiccU  to  balance  the  tool 
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JI>£VICE  FOR  WASHING  OVERALLS. 


In  the  boiler  house  of  the  Union  Steel 
Co.,  at  Honora,  Pa.«  the  men  have  con- 
structed a  device  for  washing  overalls, 
which  will  take  the  dirt  and  grease  out  of 
the  worst  possible  specimen,  and  do  It 
quickly.    The  sketch  shows  the  machine. 

The  overalls  are  put  in  and  the  lid  is 
closed,  a  fine  stream  of  cold  water  is  turned 
on,  the  live  steam  is  started  and  they  are 
then  left  to  wash  themselves.  There  must 
not  be  over  an  inch  of  water  in  the  bottom. 


machine  and  noticed  that  a  considerable 
incipease  of  power  accompanied  the  exhaust, 
and  decided  to  see  what  gain  there  would 
be  in  cutting  out  the  mufl9er  of  my  12- 
horsepower  Packard.  I  placed  a  T  In  the  ex- 
haust pipe  and  to  this  connected  a  1^-inch 
brass  blow-off  valve  with  lever  con- 
nected to  a  foot  button.  I  also  coupled  on 
an  elbow  so  that  the  blast  is  directed  back- 
ward and  does  not  stir  up  a  dust.  Just  as 
I  got  the  thing  finished  I  noticed  in  the 
shop  a  tug-boat  whistle  with  a  bell  5  inches 
diameter  and  12  inches  long,  that  exactly 


Wjitct 


6h«ftTlii 
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TOR  WASHING  OVERALLS. 


The  live  steam  strikes  the  cloth  and  carries 
it  in  the  direction  of  the  arrows  to  the 
sheet  tin.  The  cloth  is  compelled  to  fol- 
low the  curve  of  the  tin  up  and  around. 
Then  it  drops  In  the  stream  of  steam  and 
water  again,  and  so  on.  As  it  works  in 
practice  the  cloth  is  passing  around  the  tin 
continuously,  being  kneaded  and  turned  In 
the  hot  water  until  It  is  perfectly  clean. 
No  soap  was  used,  yet  no  doubt  it  would 
have  shortened  the  time.  An  ordinarily  dirty 
pair  of  overalls  would  be  cleaned  in  two  or 
three  minutes.  The  box  is  about  4  feet 
long,  3  feet  wide  and  2  feet  deep,  but  could 
perhaps  be  made  smaller  without  harm.  If 
too  much  water  is  used  in  the  bottom,  the 
steam  tears  the  cloth  instead  of  moving  it. 

WHISTLE  FOR  GAS  ENGINE. 


fitted  on  the  pipe.    I  screwed  it  on,  as  per 
sketch  herewith. 

"When  tlie  relief  valve  was  opened  the 
whistle  let  out  the  most  unearthly  shrieks, 
showing  that  as  the  whistle  was  set  for 
100  pounds  steam  the  initial  pressure  of  the 
exhaust  in  the  pipe  leading  to  the  mufl9er 
exceeded  that  amount.  Each  shriek  was  ap- 
parently of  shorter  duration  than  the  length 
of  a  stroke  and  I  thus  argue  that  the  ez- 


The  most  strenuous  thing  yet  in  the  way 
of  an  alarm  horn  for  automobiles  has  been 
discovered  by  S.  W.  Rushmore,  of  Jersey 
City.  Beside  it  the  shriek  of  the  fire  boat 
Is  like  a  child's  whistle  and  the  fog  horn 
tmoid  be  Inaudible  if  they  were  blown 
>neouBly»  Hr.  Rushmore  thus  tells 
mobile  Hagazine  how  he  came  by 

Mf  nnfler  of  lay  Winton 


Coneotion  of  VThiatle 

cessive  Initial  back  pressure  is  not  due  to 
any  defect  in  the  muflSer  but  to  the  inertia 
of  the  gas  in  the  pipe  leading  to  it. 

"The  thing  is  a  great  success  in  waking 
up  truck  farmers  that  I  meet  on  the  road, 
before  they  know  what  they  are  up 
against" 


1.  WATEBPHOHE. 

TU*  »liDpl«  but  fffe^iire  liuitninipnt  de- 
l«ita  l»ak^  in  watT  iiitfi-ti.  Tlic  inqw^nr 
pteees  tbe  ead  <i(  Uk  nrd  against  Uie  pipe 


8cnm  tbat  has  worked  through  Into  iMrrel 
So.  2  will  run  out  tbrougb  the  pipe  coa- 
Dcction  Into  No.  1.  The  coIO  water  teed 
will  then  WRsh  out  barrel  No.  1.  Of  course 
valvea  may  be  put  in  the  bottomB  of  barreis 


-foot  Sleel  R«d 


BOd  Iioldn  the  "plinrie 
In  any  How  or    drip 


A  simple,  homc-iiiiidc  device  for  remov- 
ing oil  from  Ibe  coiidenvatloii  of  exhauHt 
Ktcnm  Ih  deBcrlt)ed  by  a  writer  In  Steam  Eu- 
glnif-riiig. 

This  apparatus  Is  to  )*c  nsed  where  the 
returns  cnmc  thr()ii(,'h  steam  traps.  Get 
three  wliiKky  linrrels  and  connect  tbem  by 
m  or  H-i-luch  pipe,  an  chown  In  the  nketcb. 
The  drlpn  Troin  the  trnpH  flow  into  barrel 
>;o.  1.  The  Iiarrels  arc  open  at  the  top,  aa 
Qo  pressure  Is  carried  In  any  of  them. 


aimpl*  AppUBtu  for  Putfjnac  Oflr  VMd-wi 


XMien  all  the  ImrrclB  fill  to  the  water  line 
Indicated,  the  oil  and  aeum  will  be  taken 
oft  by  the  overflow  pipe  B;  If  enough  water 
does  not  come  from  the  dNpa  to  keep  the 
barrels  filled  to  the  water  level,  the  de- 
flcleney  Is  supplied  from  the  «}ld  water 
ripe  C.  By  opening  the  valve  A.  barrel  Ko.  1 
«Mui  *»  '■-Klned  ont,  and  mtao  tny  oil  anft 


A  HOUE-HADS  TUYERE. 

I  h«Te  for  several  years  used  a  simple 
contrivance  for  a  tuyere  In  my  forges,  and 
tbey  have  given  every  satisfaction,  saya  a 
correspondent.  Take  a  piece  of  heavy  gas 
pipe  about  l\i  Inches  iu  diameter,  long 
enough  to  reach  from  one  Bide  of  the 
forge  to  the  other.  Enlarge  one  end  ho 
as  to  receive  the  point  of  the  bellows  well, 
and  other  other  end  is  brought  even  with  the 
opposite  side  of  the  forge.  Drill  a  %-Inch 
hole  at  the  point  where  the  fire  Is  wanted. 
Imbed  the  whole  tube  at  the  usual  depth  In 
the  forge,  covering  all  parts  (except  fire- 
place) with  brick  or  clay,  or 
both,  and  leaving  a  BufBceDt 
space  for  the  fireplace.  Insert  a 
wooden  plug  at  end  of  tube. 
After  using  for  two  or  three 
weeks,  some  cinders  will  get  in 
the  tube,  then  simply  remove 
the  wooden  plug,  and  using  a 
rod  with  a  small  book  at  the 
end,  scrape  It  out  clean.  When 
good  coal  is  used,  such  a  tuyere 
will  last  for  many  years  and 
stand  quite  heavy  beats. 
The  Joints  between  bellows 
and    t  ube     make     airtight     wth      putty. 

A  cooking  pot  Is  the  first  iron  casting  ever 
made  In  the  territory  wblcb  now  constitutes 
the  Unltid  States,  it  was  made  at  a  smaU 
blast  fnnuce  near  Ijiu,  Haea.,  Id  IMl 
The  fnnuice  oaed  charcoal  Cor  fnvl  had  bar 


Tq  remove  a  fast  Imcket  from  a  drilled 

wdl.  If  you  know  tbe  inside  diametsr  of 

*  tlie  buokot,  take  n  piwe  of  siinari»  iron  that 

will  6t  the  bucket  tlgliUj.    Taper  tUe  iron 

BO     it     will     easily  enter 

the    bucket,    and  with    a 

elilsfl  cut    barbs    in   eacli 

of  tUe  four  comers.  When 

the    Iron    is     driven    into 

Uie  bucket  the  barbs  will 

catch,    and    uniess    it   be 

stuck  very  fast,  the  bucket 

can  be  drawn  up. 

jvlng  pipe,  take 
a  piece  of  casing  about  3 
feet  lonR,  rivet  a  piece  of 
heavy  wagon  tire  to  each 
side  of  pipe,  about  3Vi 
feet  long,  and  bring  this 
together  at  the  top,  fast- 
euing  to  a  amaller  pipe,  to 
which  the  rope  ia  to  be 
fastened.  By  driving 
Ibis  down  over  the  pipe, 
the  latter  will  wedge  be- 
tween the  Bide  Irons  nuiI 
In  this  way  the  pipe  crtii 
See  illustra- 
tion. 

U  tliis  fulls,  take  an  old 
car  Bprioff  or  any  good 
sprlnK  stee!  that  is  larjje 
enonsii  lu  make  two  Jaws  sharp  on  the  end. 
Klvet  these  on  [be  Inside  of  the  casing  at 
the  bottom,  so  that  the  Jaws  reach  up  In- 
side the  cuslnE  and  come  nearly  together. 
When  forced  over  the  pipe  the  Jhwr  will 
I  catch,  and  the  pipe  can  easily  be  removed. 

TWINE  HOLDER  AND  KNIFE. 

The  American  Miller  describes  a  horae- 
I  made  device,  easy  for  any  one  to  construct, 
I  wblch  saves   lalHir  where   much    tieing    is 


HattUED  WBLUB 


rivets.  In  about  the  center  of  the  lenKtb 
of  tlie  handle  I  bored  a  hole  in  line  witB 
the  blade,  and  then  another  hole  from  ilu 
end  of  handle  untlj  it  connected  with  th« 

To  thread  tlie  knife  I  bent  up  a  wire  hook 
This  I  Inserted  in  the  hole  B,  passed  th« 
end  of  twine  up  hole  A  and  drew  It  out  at 
B  by  means  uf  Uie  hook,  then  passed  th9 
twlwc  around  to  A  and  drew  It  out  p  ~_\ 
when  it  was  ready  for  use.  I  use  4-ply  liafl 
twine,  and  after  Bctliiig  the  tool  tbreudo4' 
cnn  use  the  whole  ball  williont  cutting 
more  iwine  than  is  needed  for  i.ach  sack  aa 
It  Is  tied.  To  use.  take  the  knife  In  Ihi 
left  hand,  with  twine  from  ball  end  l»e 
tween  the  second  and  third  fingers,  ani 
proceed  to  lie  the  cusfoninr.v  knot,  whlcl 
every  miller  should  know  how  to  make. 


A  GRINDSTONE  SCORCHER. 


A  new  me  for  bicycles  has  been  dlscoK 
ered.  It  Is  to  run  grindstones  wllh  Ihi-u 
John  Arrowood,  the  first  to  transform  th 


vbeel  Into  this  nsefnl  piece  of  mecbanism, 
tells  tbe  American  Blacksmltti  how  U  ia 
dou«: 

'^  bad  tbe  frame  of  an  old  bicycle  and 
used  It  In  connection  witb  tbe  stone.  I 
flnt  cut  out  tbe  middle  brace  of  tbe  bicy- 
cle and  with  a  2  by  4  timber  made  tbe  rear 
support.  Next  I  stapled  tbe  front  of  the 
bicycle  to  a  stout  post  and  tben  made  the 
frame  of  tbe  grindstone.  I  braced  the 
bicycle  frame  underneath.  By  cutting  tbe 
spokes  out  of  tbe  rear  wbeels  I  secured  the 


amonnt  of  work  In  tMa  cylinder  It  Is  al- 
lowed to  escape  Into  the  condenser,  is  a 
compound  condensing  engine,  and  Into  tbe 
atmosphere  in  a  non- condensing  engine. 

tEAD  PILE  HANDLE. 

A  correspondent  of  tlie  Wood  Worker 
gives  directions  for  making  a  file  bandle 
which  Is  worth  trying. 

Turn  up  a  file  handle,  cutting  away  a  re- 
cess on  end  for  ferrule,  skip  back  at>out  ^4 
incb,  cut  another  grooTe,  and  tben  after 

connecting  tbese  with  a  couple  of  "bias" 
ctiannels  about  tbe  same  width  as  grooves, 
wrap  a  piece  of  paper  around  shank  and 
pour  In  babbitt  metal. 

SIMPLE  PIPE  HANGEK. 


A  very  simple  pipe  banger  la  being  put 
on  tbe  market  consisting  of  a  lag  screw 
and  yoke,  a  nut  and  a  hanger  band.  The 
bands   are   made  of   spring   steel  and    tbe 


small  sprocket.  I  tben  fitted  a  small  piece 
of  wood  Into  the  square  bole  of  tbe  grind- 
stone, Ijored  a  bole  in  the  wood  Llic  size 
of  tbe  sprocket  axtc  and  fitted  tbe  axle  to 
the  stone.  I  cut  notches  In  a  piece  of  Iron 
for  tbe  axle  to  rest  In  and  nailed  the  Iron 
to  tbe  frame.  As  the  stone  was  quite  higb, 
it  was  necessary  to  obtain  two  chains  and 
put  tbem  together. 

"Tbe  machine  Is  now  a  handy  ball-bear- 
ing grindstone,  which  runs  at  lightning 
speed  and  costs  tiut  little  to  make." 


Haw  PlM  HbIi(m 

yokes  of  malleable  iron.  Tbe  bangers  are 
made  to  carry  pipes  of  from  two  to  six 
inches  diameter. 


A  compound  engine  Is  one  having  two  . 
or  more  cylinders,  usually  two,  however, 
a  high  pressure  cylinder  and  a  low  pressure 
cylinder,  the  latter  being  tbe  larger,  Tbe 
steam  from  tbe  boiler  enters  the  high  pres- 
sure cylinder  and  aftor  performing  a  certain 
amount  of  work,  it  Is  exhausted  Into  an  in- 
termediate vessel  or  cylinder,  called  a  re- 
ceiver, whence  it  Is  admitted  into  the  low 
pressure  cylinder;  after  performing  a  certain 


ELECTRIC  POWDER  THAWER. 


In  an  Idaho  mine  lighted  with  electricity 
tbe  chief  engineer  bas  devised  an  arrange- 
ment for  safely  thawing  his  powder,  wblch, 
on  account  of  the  extreme  cold  In  winter, 
frequently  freezes.  Tbe  Mining  and  Scien- 
tific Press  describes  It  as  a  magazine  5  feet 
long,  4Vi  feet  high  and  2  feet  deep,  set  on  a 
stand  22  Inches  above  tbe  floor  of  the  mlneL 
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The  powder  is  placed  in  galvanized  iron 
trays  which  are  placed  on  the  shelves.  The 
trays  are  partly  filled  with  sand.  A  venti- 
lation at  the  tops  allows  gases  to  escape, 
and  two  thermometers  indicate  the  tem- 
perature, which  should  be  from  70  to  75  de- 


The  braces  are  made  of  %  by  2-inch  oak  and 
nailed  on  with  6-d  common  nails.  Some 
users  prefer  to  glue  on  a  solid  triangular 
piece  instead  of  nailing  on  the  strip.  One 
nail  to  facilitate  putting  bracket  in  place, 
and  two  screws  to  hold  it  there,  provide  a 


Sleotrfo  Powder  Thawer 


g^een  F.  Air  is  heated  in  a  "stove,"  which 
is  a  galvanized  iron  drum  containing  30 
coils  of  No.  22  tinned  steel  wire— German 
silver  wire  is  better,  but  more  expensive. 
The  drum  is  open  at  the  bottom  and  stands 
on  porcelain  knobs  to  secure  insulation. 
A  voltage  of  400  is  used.  Three  hours  are 
required  to  thaw  the  powder.  The  tem- 
perature must  not  rise  above  80  degrees. 

#  • » 

FLOOR  BRACKET. 


simple  method  of  fastening.  Once  when 
we  were  crowded  for  floor  space,  a  work- 
man attached  the  brackets  to  pieces  of 
plank,  and  after  the  hand-screws  were  in 
place,  stood  the  whole  business  up  against 
the  wall  to  dry. 


A  CHEAP  COMPASS. 


Chas.  Cloukey  in  the  Wood  Worker  tells 
how  to  make  a  floor  bracket  for  gluing  up 
circles  or  other  bent  work  of  somewhat  lim- 
ited  width.  The  vertical  and  horizontal 
pieces  are  %-inch  oak,  ^  inch  wider  than 


To  make  this  inexpensive  compass  all 
that  is  needed  is  n  large  cork  (or  rubber),  a 
piece  of  stiff  wire  and  a  short  pencil.  The 
wire  should  be  about  8  inches  long  and 
should  be  bent  to  a  right  angle  one  inch 


r 


from  the  end,  and  the  end  sharpened.  The 
pencil  is  fitted  vertically  in  the  cork  (or 
rubber),  and  the  latter  clamps  the  wire 
tightly  and  may  be  moved  in  or  out  to  make 
a  small  or  large  circle,  as  desired. 


TO  POLISH  BRASS. 


neov  Braoksl  tor  QloBtng 

the  Jaws  of  the  haodscrews  to  be  used,  and 

4  make  the   bracket    about  7  by  10 

'  F  ordinary  work.    It  is  well  not  to 

<Hm  ptoces  too  long,  as  they  ob- 

inX  Into  a  very  small  circle. 


Smooth  the  brass  with  a  fine  file  and  rub 
it  with  a  smooth  fine  grain  stone,  or  with 
charcoal  and  water.  When  quite  smooth 
and  free  from  scratches,  polish  with  rotten 
stone  and  oil,  spirits  of  turpentine,  or  alco- 
hol. 
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HOW  TO  MAKE  A  PLUMBERS  FORCE 

PXJMP. 


USEFUL   COMBINATION  TONGS. 


With  the  aid  of  a  piece  of  IH-inch  tubing 
and  a  piece  of  round  oak  or  ash  a  plumber 
maj  make  his  own  force  pump  that  will 
answer  every  purpose  for  removing  stop- 
pages from  ttasins  and  waste  pipes.  The 
tubing  sliould  be  about  IS  Inches  long  and 
may  be  made  from  pipe  left  over  in  fitting 
up  a  closet    An  old  thimble  from  a  wash 


A  useful  pair  of  combination  tongs  which 
any  smith  can  easily  make  is  illustrated 
herewith.  The  designer  says:  The  tool 
shown  I  find  of  use  ns  a  pair  of  tongs,  clip 
tie  and  bolt  head  holder,  both  at  the  fire  and 
at  the  vise.  The  Jaws  have  a  half  round 
swage  crease  sunk  on  the  inside  of  each. 
About  one-eighth  inch  from  the  outer  end 
of  each,  I  sink  a  transverse  or  cross  crease 
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A  Home  Made  Force  Pump, 


tray  can  be  soldered  on  one  end  of  the  tube 
for  the  nozzle.  The  piece  of  round  oak  or 
ash  serves  for  the  plunger.  It  should  have 
a  handle  extending  about  seven  inches  be- 
yond the  chan)l)or.  Around  the  lower  end, 
says  the  Metal  Worker,  a  recess  should  be  cut 
about  Ms  iiK*h  wide  and  %  inch  deep,  to  be 
fllUni  with  twine  or  lamp  wick,  to  make  it 
fit  the  chnmbor  tight  If  the  nose  of  this 
Is  put  into  a  stopped-up  waste  or  service 
pipe  and  the  chamlier  filled  with  water  a 
considerable  force  can  be  developed  to  dis- 
lodge the  stoppage.  On  tlic  other  hand,  a 
very  strong  suction  can  also  be*  brought  into 
effect  Such  pump  is  al«o  very  handy  for 
absorbing  the  water  from  hol<>fl  around  a 
drain  pipe  wliile  making  calktKl  points,  or 
for  f reining  a  mnln  when*  water  collects. 


A  HANDY  TOOL. 


A  correspondent  of  the  Dlaeksmith  and 
Wheelwright  hciuIh  tliat  paper  a  Hki»ti'h  of 
a  tool  that  he  uhch  as  a  tire  puller.  If  tho 
reader  will  note  Its  eonstruetlon  he  will  ««•« 
that  it  can  be  uh(h1  in  a  great  variety  of 


suitable  for  receiving  the  edge  of  the  head 
of  a  bolt  As  it  is  deeper  in  the  center  than 
on  either  edge,  it  holds  a  short  bolt  firmly 
in  the  fire  or  in  the  vise  when  welding,  cut- 
ting threads,  taking  off  nuts,  or  running 
down  nuts  on  plow  bolts  or  carriage  bolts. 
This  is  done  without  damage  to  the  heads. 


The  ends  of  these  tong  handles  are  made, 
one  hooked,  the  other  flat,  straight  and  fit- 
ting inside  the  hook  of  the  other  handle.  This 
forms  a  clip  tie.  Such  tongs  will  be  found 
a  combination  wliich  will  save  a  blacksmith 
many  steps  during  a  day's  work  looking  for 
the  tools  which  it  combines.  It  will  also 
hold  flat  and  round  iron. 


To  make  transfer  paper,  take  two  ounces 
of  tallow,  one-half  ounce  of  powdered  black 


■ituatiODs  where  It  ic  neccfimry  to  "jank* 
■ometbliiff,  ftnd  tucb  slttiatloDs  occnr  in 
ChdoflM  ■onwUiBW.    The  dtrlet  Is  ilmp 

phinitlmi. 


loed  oQ  and 
ttM)  eon- 


A  HOKE-HADE  BOLT  CLIPPBB. 

J,  D.  Arrowood  says  that  any  blacksmith 
can  make  the  bolt  clipper  he  describes.  In 
mnklD?  this  elippor,  be  says,  I  take  two 
pieces  of  tool  ateel  %  by  VA  Inches,  forging 
them,  as  shon-n  In  the  slietch.  The  bandies 
are  to  be  formed  from  pieces  ^  by  1% 
inches  in  sl^ie,  and  for  this  commoa  iron 
will  do.  They  should  be  aljout  30  Inches 
long  as  Indicated.    Half-Inch  boles  are  then 


put  in  the  blades  and  handles  at  the  proper 
points  as  shown,  usios  steel  bolts  or  rivets 
tor  holding.  After  the  steel  Jaws  have  been 
bronght  to  the  proper  shape  they  are  to  be 
hardened  and  brought  to  a  blue.  In  tem- 
pering great  care  Bbonld  be  used,  as  only 
the  cutting  edge  is  to  be  tempered.  The 
size  here  described  1b  suitable  for  i/^lnch 
bolts  and  under. 


HOHE-HADE  FOOT-POWER   HAMMEtt. 

A  home-made  foot-power  hammer  easily 
constructed  and  Inexpensive,  la  descriticd  In 
the  American  Blacksmith.  It  is  the  Invcn-  ■ 
tlon  of  L.  Van  Dorin,  but  is  not  patented 
and  may  be  used  by  anyone.  It  can  be  ad' 
justed  to  strike  any  point  on  the  anvil; 
works  easily:  and  the  hammer  can  l>e  re- 
moved in  half  a  minute.    The  maker  says: 

The  base  A,  Is  of  pine.  6  by  8  by  34  Inches 
and  to  It  are  attached  two  standards  B, 
These  are  also  of  pine  2  by  3  by  30  inches, 
and  are  braced  by  the  rods  C.  The  foot 
lever,  of  ash,  H4  by  IVi  Inches  and  54  inches 
long,  Is  hinged  12  inches  from  the  foot  plate 
end.  so  as  to  fold  out  of  the  way  when  not 
In  use.  Two  angle  irons  with  through  bolts 
serve  to  secure  tlie  standards  to  the  base,  as 
clearly  shown  in  tbe  engraving.  On  top  of 
the  standards  are  placed  the  joined  boxes, 
1^  by  2  by  iVi  inches.  These  I  make  of  ash, 
111  halves  and  secure  by  small  strap  bolts. 
A  stirrup,  represented  in  the  drawing  by  D. 
sita  over  the  base  to  hold  It  steady,  and  Is 
itself  held  by  four  eyeboits  screwed  into  the 
floor.  The  lifting  spring  which  I  use  is  20 
inches  long  over  all,  with  capacity  for 
swinging  a  12-pound  sledge,  or  100  pounds 
lifting  power. 

The  two  pulleys  EEI,  are  connected  by 
leather  straps,  one  with  the  treadle  and  the 
other  with  the  lifting  spring.     The  lower 


SLEDGE  U  Q 
HAMMER  r 


Tho  titentn  mntns  nrc  fliunll.  14  tnehM,  nod 
tlie  ciigiijes  are  fed  from  a  12-lnch  line. 
Kenr  the  throttle  of  ench  engine  Is  pliif^I  a 
rooeirer  with  papai'lty  three  timos  that  at 
the  bittli  pressuri!  eyllnder.  This  InsureK 
iitmudauce   of    steam,   nnd   the   drop    tntto 


Itoller  to  engine  Is  only  throe  and  onc-half 
pounds.  The  uspiuisloD  Joints  arc  unique, 
lifliij;  tauCv  up  of  cIIkiwb  nnd  Kcrewed  nip- 
pies,  lis  abown  iu  tliu  cut.  The  Joint  Is  very 
fli'Xilile,  nnd  contrnry  to  whnt  one  mlgbt 
sup[H>sc,  dues  not  leiik  eleain. 


SHOWER  BATH  FOR  EHGINEEBS. 


A  writer  In  Tli<>  Eiii-'iiiiw  tells  how  be 
miide  n  shower  kitli  for  uuc  at  the  HtutluD. 
lie  anys:  It  Is  phu-i-d  In  one  corner  of  ttie 
Iiiiut-ment  nnd  uocisist!)  of  a  pipe  piped  to 
the  rity  water  ns  at  M,  A  vnlve  Is  placvd  nt 
A.  Tlie  pipe  Is  connected  witli  steam  pipe 
lit  B.  Till!  end  of  the  pipe  Is  mnde  In  a 
olrcli'  as  at  E.  and  Is  cuppL-d  us  ut  R.  Tlio 
(IrHr  Is  drilled  all  the  way  around  With 
K  Inch  holcii.  OS  shown.  N  Is  n  steam  pipe 
wllh  a  valvu  lit  A.  \Vhen  readj-  to  tnko  K 
tinlh  oprn  Itotb  valves  bo  ns  to  get  the  water 
Ih<*  riuht  ti-tn peril  lure  and  then  all  that  la 
nerosMirj  la  Id  ulep  under,  the  water  will 


(«  lh«  vhaft  F.  To  II  are  also  fustenrd  two 
Undu>.  rMut  cnrrytng  Ihr  xlnlgv  lununur 
h*wlt«  II,  aod  till*  othi'r  having  lulled  to  It 
Ion  ;>UiM  troia  un  old  huggy  Rprlng.  Tlila 
••rtW-i  *  I4»cl(  on  the  Imiir,  hrlnglutt  lUu 
trnmimwr  imi  pollejs  to  a  «top  on  the  apmiid 
«rM*B  wtUcMil  Jar. 
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cii'cle  required,  place  the  clamp  on  the  pipe 
In  tlie  TlBs  as  Bhown  In  Fig.  3,  and  make  the 
clamp  as  BbowD  ao  that  the  eud  of  the  small 
pipe  to  be  beut  cau  be  placed  Id  the  part  of 
the  clamp  at  B.  I  have  found  It  la  beat  to 
first  heat  the  pipe.  If  brags,  to  a  dull  red. 
Tbia  can  be  plainly  seen  by  holding  It  In  a 
dark  place;  let  it  cool  and  it  can  then  l>e 
bent  easily  Into  a  circle. 

WHEEL  PAIHTINO  HACHHTE. 


In  factories  where  bugles  and  TCBgons 
are  made  many  parts  of  the  vehicles  receive 
their  coats  of  paint  by  being  Immersed  In  a 
tank  of  paint.  Here  Is  shown  a  recent  In- 
vention for  treating  the  wheels.  The  wheel 
la  suspended  In  a  covered  arched  hood  and 
the  wheel  dipped  In  the  paint  tank.  Then 
it  is  raised  out  of  the  paint  and  the  wheel 


Wked  patoUnc 


rapidly  revolved  by  means  of  a  hand  crank. 
The  surplus  point  la  thrown  off  ngalnat  the 
hood  and  runs  t>a.ck  into  the  tank  to  be  used 
again. 

HOME-MADE  PUMP  BEGULATOS. 

All  sorts  of  devlcea  are  In  use  to  regulate 
the  pump  (or  a  tank  supply,  A  writer  In 
the  Engineer,  who  had  tried  both  the  string 
and  electric  t^ltalea  with  poor  results, 
worked  out  a  good  one  which  be  described 
as  follows: 

"The  discbarge  from  the  pump  entered  the 

bottom  of  the  tank,  so  I  placed  a  tee  in  the 

Idpe  and  a  short  piece  of  pipe  to  bring  the 

nxnUtor  near  tlie  steam  pipe.    On  this  was 

*  •  lU  by  S  by  1-inch  tee.    A  piece  of 

e  1  In^  long  was  placed  in  the 

CtloD  to  farm  the  body  of  the 


regulator,  at  the  top  ol  which  wae  a  re- 
ducing coupling  with  a  ^incb  close  nipple 
and  a  reducing  coupling  on  each  end  to 
form  a  stuffliig-twx  for  the  piston  rod.  In 
the  lower  end  of  the  tee  is  a  reducing  bush- 
ing, and  close  and  reducing  couplings  to 
form  a  atufilng-bos,  as  in  the  other  end.  The 
inner  coupling  on  this  end  Is  carried  up  aa 
far  afl  possible,  so  the  piston  caa  not  close 
the  Inlet.  The  piston  la  made  of  lead  with 
a  rubber  washer  on  the  bottom  to  keep  it 
tight  The  upper  rod  Is  fastened  to  the  valve 
tbnt  gives  the  pump  steam,  closing  It  when 
the  tank  Is  full,  and  opening  It  when  water 
is  taken  out.  The  lower  rod  is  used  to  place 
on  the  weight  to  balance  the  preaaure  in 
height  tiint  la  wanted  In  the  tank.  When 
the  tank  is  full  tlio  water  puahes  the  pistou 
in  the  regulator  up,  which  causea  the  rod  to 
close  the  atcnm  vulve  and  stop  the  pump. 
When  the  water  is  drawn  from  the  tank 
the  piston  falls  and  the  pump  starts. 

APPASAIUS  FOR  COPYING  DRAWINGS. 

Twenty  years  ago  the  blue  print  drawings 
now  made  by  the  thouaands,  were  seldom 
seen,  and  not  favorably  regarded  by  many 
European  engineers.  Hand-made  drawings, 
mode  one  at  a  time  were  conaidered  better 
and  UHually  Insisted  on.  A  .correspondent 
of  the  American  Machinist  tells  of  a  almple 
home-made  device  he  used,  when  given  a 
Job  many  years  ago,  to  reproduce  100  copies 
of  the  same  tracing,  to  be  "band-made  draw- 
ings on  white  paper."     He  says: 
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-'r-fl.--.  ix  3  rolorlew,  erpnnslTe,  iori-dbte 
T.r.ji.  n:,(l  '.-*  prwltKed  by  beaiiog  water  or 

T..4  *  :'.;'*t.j(  of  sti^am  and  heat  are  tbere- 
t'-.T':  7«T?  ':irr"Aj  connected.  We  cannot 
[,aT»  «-ta:i.  wiil.oot  lie;it,  neiilicr  can  we 
iiav:  f-at  w'.z),t/ut  motinu,  and  itiis  is  one 
of  Itn  JT'-at  faftori  of  ui^rulRf^s  to  man- 
kirnl.  frir  -•'.uci  c-n^lnes  then  are  In  reallt; 
\i-ai  ^r.K::.*-^.  and  the  Menm  Is  tbe  medlom 
l>7  w!.:''ti  'l.<^  beat  is  oarried  from  the  coal 
to  w;i,;i:':!'.-«i  work  at  tbe  engine  cjlimler. 
W'k  tiiiy  nt'-am  \a  an  esiiansive  fluid,  and  lo 
tbifi  expansion  Is  its  great  factor  of  use- 
fuluens  to  ng.  If  wc  take  water  at  32  de- 
gTK-s  F.,  and  ndd  180  heat  anit^  to  It,  ondet 
one  atnirjfiplicrlc  pressurt-  It  bolls,  and  its 
tcniperatore  is  213  deuces  F.  Vp  to  this 
point  we  can  measure  the  beat  wilb  a  tlier- 
mometer;  this  is  called  tbe  sensihlc  bout 
of  utoam.  AVe  also  bave  wbat  is  c:iiled  tbe 
latent  (or  lost)  lieat  of  Hteam;  tbis  cannot 
be  measured  l>y  tbe  tlierniometer  and  comes 
about  In  tlic  folloiving  manner: 

If  we  take  one  iiound  of  water  at  32  de- 
grees F.  and  ap|>Ij  a  fixed  and  known  quan- 
tity of  lieat  to  It  until  it  boils,  we  will  .is- 
Slime  tliat  it  tal:>.'s  20  mlnuto.i,  and  we 
liave  Biiiiiilli'il  liic  watiT  ISO  heat  nnitsL 
wl!iili,ai!iIfi.Uo1he32(-oiit;Llne<Iin  the  water 
at  tliL'  start,  iiialies  212  decrees  F.  or  beat 
uuitH.  and  ia  the  st'nsilile  lieat  of  steam  at 
atinosiilirric  iireasure.  Siiw  let  um  continue 
tile  same  iiiia:itity  of  lieat  )H>r  mimite  until 
all  ilie  i\':iti-r  liax  evapsmled  Inio  Rteam  atid 
we  will  llien  Qnd  that  it  bus  taken  live  and 
one-tliird  times  a*  inns,  iir  10  minutes,  to 
do  tlii!<  wiirk.  OinKei|uriit1y  we  have  used 
five  and  one-third  times  180.  or  9G0  heat 
units:  or,  to  Ih!  exact.  It  Is  966  iieat  unlta. 
Now  tti<:  tiniiicrature  of  the  steam  U  tb« 
Kiinit*  as  tlK>  water  fnmi  which  it  was  evap- 
iiraiiil,  or  212  desrref'M  1'..  and  tliis  966  lieat 
anils  i8  the  latent  beat  of  titeani  nt  atmos- 
plierlc  prcRsure.  All  sleam  liaa  a  sensible 
heat  ciiiTefip'indlnR  with  the  temperature  of 
the  watiT  It  U  evaiiorated  from.  If  jiiu  boll 
H-;iter  utidiT  a  iin-ssuru  <if  five  atmospberot 
iir  75  pouiida  preMsiire,  the  m'nslble  heat  Is 
:;06  fleKiei'M  F.,  tile  iHiiilii);  [mint  at  that 
l.ressnre,  lint  tbe  latent  lieat  lyis  decronsed 
by  the  same  numlier  of  lieat  unlls  that  tbe 
ixiilliiK  point  Increased,  so  the  total  la  tbe 
fiime  in  all  C*»«L  In  tbe  flrat  case  we  hara 
3!12  dcitw—  '  '■"  -'-•m  9GS  or  1,14S,  and 
In  t^  •rrm  minus  SX 
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increased  to  1,644  times  that  of  the  water 
In  the  second  case;  evaporating  under  75 
pounds  pressure,  the  temperature  also  re- 
mained the  same,  306  degrees  F.,  but  the 
volume  is  only  295  times  that  of  the  water 
It  was  evaporated  from.  This  is  one  of  the 
reasons  It  pays  to  run  an  automatic  cut-off 
engine. 

The  expansion  of  steam  follows  what  is 
called  Marriott's  law  of  expanding  gases, 
which  summed  up  means  one-half  the  pres- 
sure doubles  the  volume.  So  if  we  let 
steam  into  an  engine  cylinder  at  80  pounds 
pressure,  and  cut  it  off  at  one-fourth  stroke. 
It  is  at  80  pounds  up  to  the  point  of  cut- 
off; at  one-half  stroke,  because  it  has  dou- 
bled its  volume,  it  is  reduced  to  one-half 
pressure,  or  40  pounds;  while  at  three- 
fourths  stroke  the  volume  has  trebled  and 
the  pressure  has  dropped  to  nearly  27 
pounds,  and  this  is  why  it  is  economical  to 
run  engines  that  use  steam  expansively. 
Steam  at  27  pounds  pressure  is  very  much 
cooler  than  steam  at  80  pounds,  and  this  dif- 
ference in  its  temperature  has  been  con- 
verted into  mechanical  work  by  our  steam 
(heat)  engine. 

Of  the  latent  heat  that  disappears  in  the 
formation  of  the  steam  we  can  recover  a 
great  part  of  it  again  when  steam  returns 
to  water,  that  is,  it  gives  up  its  latent  heat 
ivhen  condensed.     That  is  one  reason  why 
steam  is  a  good  medium  to  heat  our  build- 
ings, and  also  a  good  reason  why  it  requires 
80  much  cold  water  to  condense  the  steam 
back  to  water  quickly  as  in  an  engine  move- 
ment.    Steam  also  has  a  very  rapid  move- 
ment.   It  will  flow  under  a  pressure  of  one 
and  one-half  atmospheres  into  the  air  at  a 
velocity  of  67,500  feet  per  minute,  and  into 
a  vacuum  from  a  pressure  of  one  atmos- 
phere at  the  rate  of  114,540  feet  per  min- 
ute, or  1,242  feet  per  second.    This  is  why 
a   steam   pipe   and   the   steam   ports   of  a 
cylinder  may  have  a  very  much  smaller  area 
than  the  piston  itself «  and  the  rate  of  flow 
of  steam  in  pipes  is  how  their  sizes  are  de- 
termined.    The  whole  science  of  the  Intel- 
ligent use  of  steam  is  to  save,  utilize  and 
dir^t  its  heat.     An  economical     80-horse- 
power  automatic  cut-off     engine  using    30 
pounds  steam  per  horsepower  hour,  and  dis- 
cbandng  Into    the  atmosphere  at    a  back 
'^  of  one  jponnd  per  square  inch,  will 
.<Mit«QOllgh  to  supply  9,000  square 
orface,  or  enough  to  heat 
1^  730,000  cubic  feet  of 


HOME-MADE  STEAM  WHISTLE, 


The  accompanying  sketch  shows  how  a 
correspondent  of  Steam  Engineering  made 
a  steam  whistle  from  a  piece  of  3%-inch 
boiler  tube.  Practically  the  only  item  of 
expense  was  the  labor  involved  and  the 
home-made  whistle  was  found  to  give  as 
good  satisfaction  as  any  regulation  whistle' 
would  have  done.  | 

The  drawing  shows  the  construction,  A 
being  the  piece  of  boiler  tube  forming  the 
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BoUer  Tube  Whittlo 

bell  of  the  whistle.  The  center  piece  B  was 
fitted  in  place  and  secured  by  four  studs  El. 
Two  sides  of  this  piece  were  filed  away  so 
as  to  provide  passages  for  the  steam.  Above 
the  passages,  and  in  line  with  them,  rec- 
tangular holes  E  were  cut  in  the  bell,  one 
on  either  side,  the  upper  edges  being  filed 
down,  as  at  F,  to  form  sharp  edges.  Two 
solid  ends  GG  were  then  welded  into  the 
bell  and  the  bottom  one  drilled  and  tapped 
for  the  steam  pipe  H,  after  which  the 
whistle  was  complete. 

INTRODUCING  SOLVENTS  INTO  BOILERS. 


Our  illustration  shows  a  simple  device, 
which  any  engineer  can  easily  construct, 
for  pumping  solvents  into  the  boiler  without 
passing  through  the  pump.  Referring  to  the 
illustration,  A  is  a  section  of  big  pipe — say 
six  Inches  In  diameter  and  thirty  inches  long 
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— ^whlcfa  is  to  aerve  as  a  reservoir.  This 
connects  with  tbe  feed  pipe  running  from 
the  pump  to  the  boiler,  by  means  of  the  pipes 
Bt  C  and  F«  which  are  so  arranged  that 
thej  connect  with  the  feed  pipe  on  opposite 
sides  of  the  stop  valve  D.  Over  the  reservoir 
Is  a  funnel,  K,  by  means  of  which  the 
reservoir.  A,  can  be  filled  through  the  valve 
H.  The  reservoir,  A,  is  provided  with  pet- 
eocks,  a  and  b,  at  the  top  and  bottom,  so 
that  It  may  be  readily  filled  and  emptied.  A 
union  is  provided  at  C,  to  facilitate  the  as- 
sembling of  the  piping.  (A  right-nnd-left 
eibaiw,  of  course,  may  be  used  Instead,  if 
it  is  preferred.) 

Tbe  device  is  used  as  follows:  The  res- 
errofr  A  being  empty,  valves  £  and  F,  and 
pet-cock  h,  are  first  dosed,  and  valve  H 
and  pet-cock  a  are  opened.  'The  soda  ash 
solution  Is  then  poured  into  K,  until  the 
reservoir  A  is  filled.  The  valve  H  and  the 
pet-cock  a  are  then  closed,  as  well  as  the 
valve  D,  In  the  main  pipe.  Valves  £  and 
F  are  then  opened,  and  the  pump  is  started. 
Tbe  device  is  then  In  the  condition  shown 
In  the  engraving,  and  the  water  from  the 
pump  passes  through  B,  C  and  A,  as  shown 
by  the  arrows,  sweeping  the  contents  of 
A  out  Into  tbe  Imilcr. 

When  the  pump  has  l>een  run  long 
enough  to  thoroughly  remove  all  soda  ash 


SIMPLE  UNIVBRSAL  JOIHT. 


WUK 
or  nrara  ros  iimK>oDci]io  mltbits. 

from  A,  valve  D  may  be  opened,  and  valves 
E  and  F  dosed.  The  reservoir  A  is  then 
emptied  by  <^>enlug  petcock  b  and  eltlier 
pet-cock  a  or  ralre  H.  and  tlie  derice  is 
again  -^^v  for  openitloiu-*Tlie  LocomotiTC. 


A  correspondent  writes:  We  required  a 
universal  Joint  at  short  notice  for  an  exper- 
imental   machine.     The    sketch,  sufildently 


A'CBBAP  AND  SIirVLE  UKIVKRSAL  JOINT. 

clear  without  further  elaboration,  shows  how 
it  was  made.  The  end  A  was  made  a  rather 
shaky  fit.  No  machine  work  was  done  on 
it— simply  filed  up. 


HOW  AND  WHY  THE  INJECTOR  WORKS. 


A.  E.  Rhodes,  in  the  Practical  Engineer, 
writes  entertainingly  of  the  injector.  He 
suys:  The  operation  of  tbe  injector  does 
not  involve  any  principle  of  a  perpetual  mo- 
tion, and  is  not  doing  work  without  con* 
sumption  of  power.  Mr.  Forney,  In  his 
book  '^Catechism  of  the  Locomotive,"  states 
the  principle  in  substantially  these  words: 
Steam  escaping  from  under  pressure  has  a 
much  higher  velocity  than  water  would 
have  under  the  same  pressure  and  condi- 
tion. Tbe  escaping  steam  from  the  receiv- 
ing tulM?  unites  with  tlie  feed  water  in  tlie 
combining  tube,  and  gives  to  this  water  a 
velocity  greater  tlian  it  would  have  if  escap- 
ing directly  from  the  water  space  in  the 
lK)Iler.  The  power  of  this  water  to  enter  the 
l)oiler  comes  from  its  weight  moving  at  the 
velocity  acquired  from  the  steam,  and  It  is 
thus  enabled  to  overcome  the  boiler  pres- 
sure. 

He  then  goes  on  to  illustrate  this  by  the 
example  of  a  wooden  croquet  ball,  which 
will  float  on  the  surface  of  the  water,  but  if 
thrown  violently  into  the  water  it  will  sink 
before  Its  buoyancy  will  overcome  its  mo- 
mentum, while  a  ver>'  light  hollow  ball  will 
not  sink,  no  matter  liow  much  force  we  may 
expend  in  throwing  it  into  the  water,  be- 
cause Its  momenttvn  »>*  actual  eoieegir  is 
much  leas  thr-  ImOL    F' 

steam 


P» 
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Another  writer,  Sinclair,  describes  the 
principle  very  nicely  in  the  following  lan- 
guage: 

The  principle  of  the  injector's  action  is 
that  of  induced  currents.  A  current  of  any 
kind  has  a  tendency  to  induce  a  movement 
in  the  same  direction  of  any  body  it  passes 
over  or  touches.  Thus  we  are  all  familiar 
with  the  fact  tliat  a  current  of  ahr  (called 


with  the  water  at  point  W,  condenses,  but 
imparts  considerable  momentum  to  the 
water  which  rushes  along  Into  the  delivery 
pipe,  raises  the  check-valve  and  passes  Into 
the  boiler.  As  the  current  of  water  for 
starting  the  injector  could  not  be  induced 
against  the  constant  pressure  on  the  check- 
valve,  which  equals  the  pressure  at  the 
throttle,  an  overflow  is  provided,  when  the 


Dlacrmm  of  tlie  Zi:^Jaotor 


^nd,  passing  over  the  surface  of  a  body  of 
water,  sets  waves  into  motion. 

In  the  same  way  a  jet  of  steam  moving 
rapidly  when  injected  into  a  body  of  water, 
under  favorable  conditions,  imparts  a  portion 
of  its  motion  and  starts  momentum  suffi- 
cient to  overcome  the  original  pressure  of 
the  steam.  That  Is  how  the  injector  is  made 
to  force  water  into  a  boiler  against  the  same 
pressure  the  steam  is  starting  from.  There 
are  many  otlier  applications  of  this  principle, 
•the  most  common  of  which. are:  The  ordi- 
nary locomotive  blast,  blowers,  steam  siphon, 
steam  jets,  jet  exhausters  and  Argand 
burners. 

Closely  examined,  its  mystery  as  a  source 
of  power  disappears;  for  it  is  found  that  an 
amount  of  heat  equal  to  the  mechanical 
equivalent  work  done  Is  used  up  during  the 
operation  of  feeding.* 

Thus,  when  a  given  quantity  of  heat  units 
pass  from  the  throttle  to  work  the  Injector, 
the  whole  of  the  heat  does  not  return  to  the 
boiler  along  with  the  feed  water,  as  was 
at  first  supposed  to  be  the  case,  but  a  por- 
tion of  the  heat  representing  the  foot 
pounds  of  work  done  is  dissipated,  besides 
other  losses  due  to  leakage,  radiation  and 
connection. 

There  are  many  forms  of  injectors  in  use, 

Imt  all  of  them  conform  to  the  above  ele- 

irr  principles  in  their  mode  of  action. 

r  eot,  steam  enters  from  the  boiler, 

iigh  the  steam  pipe  and  receiv- 

^  a  bigh  yeIodt7»  and  comliiiiiiig 


water  can  flow  unchecked  until  the  neces- 
sary momentum  is  obtained,  when  the  over- 
flow is  closed. 

#  • » ' 

STRENGTH  OF  STEAM  PIPE. 


John  B.  Berry  man  in  the  Engineer  gives 
the  results  of  a  large  number  of  tests  at 
the  Crane  Co.,  as  follows: 

Ordinary  commercial  pipe,  12-inch  and 
smaller,  appears  to  have  an  ultimate  burst- 
ing strength  in  excess  of  1,500  pounds  per 
square  inch,  provided  the  weld  is  perfect 
We  have  tested  some  lengths  of  10 -Inch 
pipe  taken  at  random  out  of  stock  to  2,300 
pounds  per  square  inch;  8-Inch,  2,000 
pounds;  12-inch  1,500  pounds;  16%  inches 
thick,  800  pounds;  24%  inches  thick,  600 
pounds,  all  without  rupture  or  apparent 
distortion.  We  have  tested  from  time  to 
time  thousands  of  pieces  of  all  sizes,  20- 
inch  and  smaller,  under  800  pounds  per 
square  inch,  so  that  as  far  as  strength  is 
concerned,  there  appears  to  be  no  reason 
why  pipe  heavier  than  standard  should  be 
used  on  power  plant  work.  In  plants  where 
the  feed  water  is  bad.  It  Is  economy  to  run 
the  feed  lines  of  extra  strong  pipe,  and  this 
has  become  quite  a  common  practice  even 
where  the  water  is  comparatively  good. 


Prussiate  of  potash  in  water  appUed  with 
a  hair  pencil  will  restore  effaced  writing  if 
the  paper  has  not  been  injured. 


<6 


CixxnaonA  eextstood  haxd  to 


In  ttat  jc'-iv  ^-  'ar  -yvrt  It  fr/r.tAlri..«  a 
p^mljir  I'-jI  'iAt  4'r-*  i:i*-  4  Its::  ar>I  ^^tl-^^si 
rh*  ^wlit*^*  41.  i.».i*  <ff  v*>r;^>.  TVr*.  H, 
f«Ti>!i,  of  ti^  h^rz'Jtj^-TL  y^f'.tf  railway. 
?*an  Fn:>-j*rf.  /Il*«-^^*-^  tLI*  pfr^-nllArity  in 
lUIiTTij  MA***-r  M*-fiiL>.  A  re<Iwood 
pAlzTf^  Iti  t*.^  -«Tia:I  waj  will  MirtijT 
iM  p*r»-i  '/5  Iz,  a  f-^w  Lonr*'  eifio^Tire  to 
tb^  -iia.  Mr,  C'#rr.;*L  z.ff-x'  pr*-f»ar*ns  the 
wv^  hy  a  ^•'issi  '/f  raw  Y.zi**-*^  oil  nrmtafn- 
Iiuir  a  p:r:t  of  ^-^r^clr.^  ♦o  tLf  zallou.  Any  oil 
ncoAlz/.TiZ  orx  tL*  ••;rf4'-'r  af?*fr  two  bonrs 
U  wlx^l  o5L  Af'-r  £v<r  day«  ^'Ot  on  the 
n^xt  '<fat. 

The  L^xT  ''-'•/f  of  pftliit  affffr  the  oil  coat 
in  pr^t**"*^  4*  f'.I>/"sr*:  To  15  f»onmlfl  of 
flat  I'-s'l  "'lor,  '.'M  25  i^^ntrN  of  litharge 
iDix«^l  £«  foII'."!r«:  U*^  eriontfh  N-j*t  «)ach 
jaffsn  to  rr-fei:*-  •}.*:  !:*J-sr:f<r  alx^nt  an  thk-k 
an  iZiti*h.  It  1a  tL^d  iff»ur*^\  into  the  flat 
lead,  the  w?.o>  rr.a*-.  ^«-Il  «t»rT*rd.  I?<  then 
pat  into  the  if^ilut  i:Al\  arul  ;rrouml  a?i  flne 
aji  pr/«»ilb!*'.  tL*-n  thinnM  *lown  with  tur- 
pentine* fo  a  profi«T  r*on«*l?*t#*fir'y  to  work 
ea«y  unil^-r  the  !»ni^h.  filve  the  ears  three 
rroatM  of  thiit  mixtnr''  (one  ea<'h  day);  the 
efiatlntrs  fonu  a  hard  harrier  and  resist  the 
a*"Id  wond«'rfulIy. 

The  next  in  line  ia  a  r-oat  of  preparation 
color  to  re<reive  the  kniflng;  this  eolor  is 
made  in  the  following?  manner:  15  poundn 
of  roUf;li  8tuff  ready  mixiKl  to  15  pounds  flat 
lead.  This  r-omlfinetl  mixture  run  tlirou^h 
the  mill,  fine,  and  thinned  to  a  proper  eon- 
Hlstene^-.  The  car  receives  one  coat  of  this 
paint,  the  reason  for  using  this  mixture, 
which  makes  a  8^)Iid  hard  surface,  Her^'es 
a  three*- fold  pun><>se.  First,  the  puttying 
is  done  on  this  coating,  making  it  easier 
to  ust»  the  hhxrk  pumice  or  sjind  paper,  as 
the  rough  stuff  being  In  tlie  mixture  keeps 
the  stone  from  clogging  up,  and  also  the 
sand  paper.  Second,  It  makes  a  flne  sur* 
fac<»  to  knife  upon;  there  l)eing  just  enough 
grit  in  the  color  and  hard  also,  the  knifing 
works  «»xcellently  and  much  better  than  if 
it  were  all  flat  lead.  Tliird,  it  is  a  great 
help  in  using  the  stone  and  Sjind  paper  on 
the  kniflng,  which  is  prepannl  as  follows: 
11  iM>unds  dry  white  lead,  separate;  11 
pounds  rough  stuff,  mixed  to  a  stiff  paste, 
then  add  the  dry  white  lend  to  the  rough 
atufr,  then  add  the  following  llqaidii:  one 
pint  Japan,  one  pint  robbing  Tarnish.    Ron 


the  mixture  through  the  mill;  it  will  come 
oat  a  thick  pa.ste;  this  mixture  will  be  found 
to  tie  an  excellent  knifing  when  used  over 
the  prepanition  color.  It  fills  up  all  the 
brush  marks,  dries  hard,  cuts  easy,  does 
not  clog  the  stone  and  forms  a  part  of  the 
harrl,  solid  surface  with  the  other  coatings 
which  have  prece<led  it.  The  car,  blocked 
down,  is  then  ready  for  pullman  or  any 
color  desired. 


♦♦ 


HOW  A  GASOLIKE   ENGINE   WORKS. 


How  many  pt»ople  who  are  using  a  gaso- 
line engine  really  understand  the  principles 
of  its  operation?  And  j'et  the  entire  process 
is  simple  and  easy  to  comprehend.  An 
excellent  description  appears  In  London 
(Eng.)  Motoring  Illustrated,  of  how  the 
ga5^)line  engines  u.sed  on  automobiles  ope- 
rate. 

A  ga.soline  motor  consists  essentially  of 
a  (Tank-shaft,  a  cylinder,  and  a  piston,  the 
cylinder  being  fitttKl  with  some  suitable 
device  for  Introducing  the  charge  of  fuel 
into  it,  and  with  a  sparking  apparatus  for 
igniting  this  fuel,  the  heat  of  combustion 
and  the  expansion  resulting  from  such  heat 
l)eing  the  force  which  drives  the  piston  for- 
ward and  turns  the  crank. 

The  d<?vice  for  introducing  fuel  charge 
by  charge  for  each  explosion  In  the  cylin- 
der is  an  inlet  valve  which  admits  a  prop- 
erly pn>portioned  mixture  of  carbureted 
or  gasoilne-laden  air.  There  Is  also  an  ex- 
haust, or  outlet  valve,  which  permits  the 
discharge  (or  exhaust)  of  the  products  of 
combustion  to  escape.  The  piston,  driven  out 
of  the  cylin<ler  bj*  the  sudden  enormous  ex- 
pansion resulting  from  the  heat  given  off  by 
the  ignited  charge  of  gasoline  and  air,  is 
in  conne<'tion  with  a  crank  shaft,  which 
again  is  connected  with  the  driving  wheels 
of  the  car  in  such  manner  that  the  wheels 
are  set  in  motion  by  Its  revolutions.  From 
the  gasoline  tank,  by  means  of  a  float  for 
regulating  the  fuel  level,  and  a  needle  valve 
for  adjusting  the  proportion,  the  gasoline 
is  admittcHl  to  the  fuel  mixer  or  carbu- 
retor, where  It  commingles  with  air.  The 
carburetor  communicates  with  the  cylinder 
by  means  of  a  valve.  This,  opening  under 
suction  with  each  forward  movement  of  the 
piston,  admits  the  mixed  gasoline  and  air 
("the  charge'*)  into  the  cylinder.  But  tba 
expansion  resulting  from  the  firing  of 
charge  by  meant  of  i 
is  taken  as  beinf 
Ignltkm).  wbl 
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Cbe  same  time  closes  the  valves,  until  the 
cylinder  is  once  more  ready  for  the  next 
charge. 

Before  the  cylinder  is  ready  for  the  next 
charge,  however,  it  must  be  freed  of  the 
hot  products  of  combustion^  which,  having 
accomplished  their  work  of  pushing  the  pis- 
ton, have  no  further  use.  They  are  there- 
fore, an  "exhausted  charge"--got  rid  of 
through  the  outlet  valves,  which  are  opened 


—Intake,  Compression,  Explosion,  and  Ex- 
haust  of  the  Gasoline  Process. 

Each  period  is  illustrated  by  two  dia- 
grams placed  on  the  same  level;  the  first 
showing  the  early,  the  second  showing  the 
completed,  stage. 

In  Fig.  I,  the  Intake  Period  is  illustrated. 
In  the  first  diagram  the  piston  is  pushed 
to  the  extreme  end  of  the  cylinder;  the  Ex- 
haust    Valve,  having  discharged     the  ex- 


Inht  V9U9  cpcn. 


Fic.l.  Fntake  Pcriod. 

fx^au^f  Vatve  s/nif. 


tnkf  YiM  9ht 


Fig.  2.  Compression  Period. 

Exftaust  \/!a/ve  shut 


jfor  this    purpose    by  a  cam  operating    at 
every  second  revolution  of  the  motor. 

The  cylinder  being  thus  freed,  another 
charge  of  gasoline  and  air  sucked  in  by  the 
outward  stroke  of  the  piston  through  the 
Inlet  valves  is  compressed  by  the  inward 
stroke  of  the  piston.  The  electric  spark 
once  n^ore  ignites  it,  explosion  of  gases  and 
expansion  occur,  and  once  again  the  piston, 


haust,  is  now  shut  tight;  the  Inlet  Valve 
opens,  admitting  the  charge,  which,  with 
its  direction,  is  shown  by  the  small  arrows. 
The  second  diagram  shows  the  completed 
stage  of  the  same  process,  the  cylinder  be; 
iug  now  quite  filled,  the  sucking  action 
of  the  receding  piston  having  drawn  in  the 
charge. 
Fig.  II  shows    the  Ck)mpression    Period. 


ifi/efVdf^e  sfiut. 


Fjc/S.  Explosion  Period, 
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fx/tausf  Ve/ve  ^ut 
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Fjc.4.  Exhaust  Period. 


imtWxt  shvlTf^ 


Ethauit  Mve  opeit. 


driven  violently  out  of  the  cylinder,  turns 

the  crank  shaft,  wlilch  in  its  turn  transfers 

tiM  DOwer  to  the  road  wheels.    Again  the 

iB    emptied    through    the    outlet 

ft    Again  iB  ready    for  another 


of  dUucraniB  &^- 
t  periods 


The  Inlet  Valve,  having  admitted  the 
charge,  Is,  as  the  piston  returns  into  the 
cylinder,  closed  by  the  pressure  thus  ex- 
erted. The  second  diagram  shows  the  pis- 
ton once  again  well  into  the  cylinder,  com- 
pressing the  charge.  Should  the  inlet  valve 
be  defective,  the  charge  will,  under  this 
con4)ression,  be  driven  out  through  it,  and 


ttc  -tav  t^nt'  1:  praiM-r  tltcze  will  remain 

Va.  ID  tlluatnn*^  -Utt  ExplosloD  Period. 
1'Ih'  cuuiitnnwMl  'Jliiirp^  Is  now  Ignited  by 
Uf  «*ir?tri'_'  iqiHiiL  Immediately  oombus- 
tiB!  of  tiMf  e3y>li4tiT«  piMllne-and-air  mlx- 
nre  uktw  plu<«,  vitli  sudden,  tmmenBe  ex- 
iNiiMJtru  of  bit  libenlcd  gases.  Inlet  and 
MtUn  vk]t«e  btiog  tigbtly  clotted,  the  wbole 
lOKt  at  the  expknian  erpenda  itself  upon 
fltv  pMaa.  driiing  this  violently  out  of  tbc 
(Tllnder.  Tb«  sentnd  dfagram  Hhows  the 
lyUaAa  ftUed  with  the  heated  products  of 
tmobDmciii,  hsTlns  driven  oat  the  piston 
to  ttt  fnrttMist  limit. 

nc-  n'  Is  the  £zluiiist  Period.  By  the 
«V«u«t>n  of  «  cam  the  exhaust  valve  la 
MTV  v^rat^  The  hot  prodncti  of  combus- 
thjm  nwh  out  Into  the  cihanat-bos,  and  are 
fnrtlwr  4i1t«i  out  ai  the  platon  returns 
bno  tlic  cTllod^r.  The  second  diagram 
rinwi  tV  ptfl'in  far  baLk  In  tbc  cylinder. 
tbe  vxLaovt  xases  h^Int;  still  thrust  out 
tbroajrti  iLe  opened  valve.  Then  the  pro- 
MH  suns  0T*T  asalo  from  Fig.  1.  The 
exbatnt  nlm  c1oh«,  tbe  piston  being  with- 
drawn once  roar«  from  the  cylinder  by  the 
revolution  of  the  crank-shaft;  the  Inlet 
valre  Is  a?ala  su?ki-d  opt-n;  a  cliHrgp  with- 
drawn; and  no  ttw  perlo'ls  arc  repeated. 

ThUB  It  will  be  seen  the  engine  makes 
two  complete  strtikes  or  revolutions  (or 
earli  exploalon,  henfc  the  neccsulty  of  a  fly- 
wheel to  carry  It  over  one  Btroke  or  cycle. 
•Hic  spark  to  ignite  the  charge  may  Iw  fur- 
nished from  an  accnlntor  or  iMittcry,  or  by 
m.  small  magnrta  driven  by  a  belt  from  the 
flywheel.  In  order  to  temper  the  great  boat 
r«-BUltlnR  from  tbc  ri-pentcd  explosions  In 
the  cylinder,  it  la  surrounded  by  an  outer 
wall  called  the  water  jacket;  through  this 
space  water  constantly  circulates  by  means 
of  a  smnll  pump.  To  prevent  the  loud  ex- 
plosive noise  made  by  the  exbiiust  It  Is 
passed  througb  a  receptacle  culled  a  muf- 
fler. Tbc  failure  of  any  valve  to  work 
pxnctly  as  and  whpn  It  should,  Iraperfift 
sparking,  or  too  mvich  or  too  llitlc  lnbrl<ii- 
tlon  will  prevent  the  engine  from  working. 


SMOKY  FLUES-OPEN  GHATE  DBAFTS. 

Told  drafts  dangerous  to  health  are 
eauw-t  by  ©iwn  hearth  Ilreplnccs,  suys  "Uld 
Ka«lnt.»ad"  In  the  Metal  Worker.  If  ym 
l&««t  have  these  ornamental  pneumoiiU 
■•jwft-TT  avoid  n  bod  constmrtlon. 

•km*  r"te  flues  nre  suppowd  to  tare  « 
Aw*  «ntl  whcD  thejr  biw  nut  •afl  tto 


flrst  example  shows  how  this  can  be,  I 
have  remedied  tbla  defect,  as  shown  by  the 
dotted  Hne,  by  slipping  a  heavy  curved  piece 
of  sheet  Iron  In  on  the  shelf  behind,  Bn4 
on  the  top  of  the  gmte  back.  The  con- 
struction, shown  in  the  next  view.  Is  bet- 
ter, but  I  believe  that  shown  In  the  third 
Is  best,  althongh  It  Is  not  apt  to  radiate  as 
much  bent.  The  throat  should  be  narrow  In 
order  not  to  admit  more  air  than  the  fine 
can  carry  up.  The  gases  dodge  around  the 
point  of  the  throat  rapidly,  but  after  they 
HTB  past  they  move  more  slugglsbly.  Yet 
there  Is  no  danger  of  their  coming  back,  as 


tlin  gniH'S  Immediately  behind  push  them  on. 
'ipi'HlriKH  Into  tlie  flue  should  not  be  na^ 
ritiritj  up,  as  shown  by  the  dotted  line,  but 
by  llw  Nlaiitlng  solid  lines,  as  Indicated  la 
ib(-  fourth  example. 

'I'lM  KTimt    trouble  with  grates  and    Hn 
plncMi  ts  tlint  the  opening  permits  so  mod 
air  'ftlnf  tlun  that  wbleh  la  required  Cor 
aawlMMlm  of  th«  fnel.  to  onwd  ItMtt  I' 
Ibe  IM,  *' 


A  required  for  tbe  purpose  noless  the  con- 
Btmctlou  makes  It  easier  tor  tbe  gas  to  es- 
cape tban  for  tbe  air  to  rosb  Id.    This  U 


Water  for  mixing  Is  obtained  hy  opa» 
ing  C.  Alter  receiver  bas  been  emptied  of 
tbe  solvent,  tbe  remaining  water  sbould  be 
drawn  oil,  leaving  tbe  receiver  quite  emptj. 


then  with  Tnlves  E  and  D  abnt  and  valve  A 
open,  fill  receiver  witb  the  solvent  mixed 
to  the  proper  consistency,  air  cock  B  allow- 
iDg  tbe  air  to  escape,  then  close  A  mid  B. 
open  E  and  give  D  abont  a  quarter  turn 
open  and  tbe  machine  will  iellver  Its  Con> 


tents  slowly  and  steadily. 


tbe  warm  air  of  the  room,  which  is  needed 
for  comfort,  and  Its  escape  to  the  end  of 
ventilation  Is  wbat  some  people  call 
"healthy." 


PEEDraO  BOILEB  COKPOUITDS. 

In  Power,  J.  p.  Cosgre  descrllMs  a.  device 
be  has  made  and  used  with  good  results  for 
feeding  solvents  Into  boilers.    He  says: 

By  observing  the  gage  glass  tbe  feed  can 
be  regulated  quite  accurately,  and  ooce  the 
desired  average  flow  Is  obtained,  the  band- 
wheel  on  the  globe  feed  valve  D  should 
be  marked  for  future  reference. 

The  flow  of  the  feed  water  about  the  tip 
F  In  the  direction  Indicated  seems  to  cre- 
ate an  Increaaed  rate  of  flow  of  tbe  solvent, 
»  MMMt  watar  la  delivered  through  tbe  feed 
^•fl  baa  not  been  accuratel;  deter- 
r  boa  been  In  that 
Tbe  tip  F  la 
«t  Can  lUe,  %  inch. 
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SHOP     NOTES 


1 

J 


HOW  TO  MAKE  BLOCK  LETTERS. 


BegiDncrs  who  desire  to  master  the  art 
of  making  block  letters  will  lind  the  follow- 
In^  suggestions  of  great  assistance.  Draw 
six  horizontal  lines  forming  five  spaces,  each 
of  exactly  the     same  width.     Then  divide 


vhese  with  vertical  lines,  says  the  Drafts- 
nan,  forming  small  square  blocks  of  equal 
Size.  Then  practice  on  the  plain  letters  as 
shown  in  A,  B,  C,  D.  The  same  series  of 
square  blocks  will  answer  for  the  style 
shown  in  E,  G,  II,  I.  For  letters  K,  L,  M,  N, 
etc.,  lay  out  the  vertical  guide  lines  same  as 
before,  but  run  the  horizontal  lines  as  shown 
in  the  cut.  These  consist  of  two  parallel 
lines  at  top  and  bottom  and  one  pair  across 

the  middle. 

#• » 

CIRCULATING  HOT  WATER  AT  LOW 
PRESSURE. 


A  florist  who  was  greatly  troubled  by 
freezing  of  the  liot-water  pipes  which  heat 
his  greenliouse  cured  the  trouble  as  related 
in  the  Florists'  Review.  lie  used  a  pump  to 
circulate  the  liot  water.  This  pump  requires 
10  pounds  steam  pressure  to  work.  In 
tlie  fall  or  spring  the  pressure  occasion- 
ally went  below  10  pounds  in  the  night,  the 
pump  would  stop  and  the  house  get  frosted. 
The  trouble  was  cured  by  reducing  the 
water  plungers  one-half,  which  doubled  the 
power  of  the  pump  and  enabled  it  to  work 
on  as  low  as  three  pounds'  pressure.  The 
circulation  was  all   that  was  required  for 

faJI  and  spring  temperatures,  and  the  water 

"^^urned  hot 


SUGAR  AS  A  WOOD  FILLER. 


Filling  the  pores  with  sugar  has  some- 
what surprising  effects  upon  wood.  The 
process,  as  devised  by  W.  Powell  of  Liver- 
pool, consists  of  immersing  the  wood  in 
heated  sugar  solution  for  some  hours,  the 
time  varying  with  the  wood,  and  then  driv- 
ing off  all  moisture  in  an  oven.  No  previous 
seasoning  is  necessary.  The  spongy  fibre  is 
converted  into  a  compact  ligneous  substance 
and  it  acquires  greatly  increased  durability 
and  strength,  with  resistance  to  changes  of 
temperature  and  moisture  and  even  fire.  A 
special  advantage  is  that  the  softer  and 
cheaper— and  even  defective— -jvoods  can  be 
made  to  serve  many  purposes  in  place  of  ex- 
pensive hardwoods.  The  sugar  does  not  dis- 
solve out,  and  it  does  not  promote  fermenta- 
tion and  the  growth  of  destructive  organ- 
isms, but  it  produces  some  remarkable  chem- 
ical or  physical  transformation  in  a  manner 
not  yet  understood. 

PIPING  AROUND  A  GIRDER. 


The  cut  shows  how  to  run  a  one-pipe  sys- 
tem of  hot  water  heating  around  a  girder 
without  having  a  noisy  pipe.  The  Metal 
Worker  says:  As  will  be  seen  from  the 
accompanying  sketch,  the  branch  from  the 
main  enters  the  tee  a  close  to  the  girder. 
The  pipe  is  then  made  to  form  a  loop  en- 


Plpinff  Around  Qlrder 

circling  the  girder,  where  the  two  branches 
come  together  again  at  the  tee  b.  This  tee 
is,  of  course,  placed  slightly  higher  than  the 
branch  tee  a.  The  condensation  will  then 
fall  back  to  the  tee  b  and  completely  fill 
the  loop.  The  overflow  passes  out  through 
the  tee  a  and  back  to  the  main,  and  from 
there  directly  to  the  heater,  giving  a  clear 
main  without  Impairing  its  heating  quali- 
ties In  the  least. 
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WASHING  RUBBER   TIRE6. 


Michelin^  the  French  maker  of  automo- 
bile rubber  tires,  states  that  while  mois- 
ture is  harmful  to  the  tires,  and  wealtens 
them,  it  is  better  to  wash  the  tires  than 
to  allow  mud  to  slowly  dry. 


PRESERVING    COPPER    TRIMMINGS. 


For  preserving  the  color  of  copper  trim- 
mings, such  as  cornices  and  leaders,  there 
is  probably  no  better  application  than  to 
paint  with  boiled  linseed  oH,  to  which  may 
be  added  a  small  amount  of  Venetian  red 
to  give  it  a  color  tone,  but  not  enough  for 
an  ordinary  paint.  For  coloring  the  copper 
only  to  a  dark  brown,  says  the  Metal 
Worker,  a  solution  of  one  ounce  of  sulphate 
of  copper,  one  ounce  hypophosphate  of 
soda,  two  drams  of  muriatic  acid  to  one 
pint  of  water,  or  larger  quantities  in  pro- 
portion, may  be  used  to  wash  the  copper 
surface  once  or  twice,  when  the  color  may 
be  preserved  by  a  boiled  linseed  oil  coat 

rubbed  or  brushed  on. 

#  • » ' 

TO   STRENGTHEN  OLD   BUGGIES. 


I  suppose  all  parts  of  the  country  are 
filled  with  a  cheap  grade  of  buggies  which, 
after  being  used  a  year,  will  come  loose  at 
the  corners,  the  side  panels  split  and  spring 
down  below  the  bottom  of  the  bed,  says 
a  writer  in  the  American  Blacksmith.  Take 
0  piece  of  two-inch  band  iron,  from  six  to 
ten  inches  long,  drill  a  hole  for  first  bolt 
in  loop,  and  insert  between  the  bottom  of 
the  bed  and  the  loop,  so  it  will  come  all 
but  flush  with  outside  of  panel.  Tighten 
up  the  bolt.  This  will  draw  the  panel  up 
to  place  and  will  always  have  something 
to  hold  it  there.  Put  a  screw  in  the  back 
end  of  the  iron  to  keep  it  straight. 


HOW  TO  MEASURE  THE  HEIGHT  OF  IN- 
TERIORS. 


A  simple   method   of   measuring  heights 

in  the  interior  of  churches  and  other  build- 

Ingp  eontisfti  in  attaching  a  fine  silk  or  linen 

ftanimA  io  one  of  the  small  balloons  which 

fOf  toys  and  sending  it  up.    The 

thread  is  then  easily  meas- 

If  Education  for  Mechanics. 

tsted  the  use  of  a  tape  line 

ring,  but  the  ordinary  toy 

'  carry  up  many  feet  of 


such  a  heavy  article.  The  same  method 
may  also  be  used  in  measuring  the  height 
of  cavern  roofs. 


METHOD  OF  TRANSPOSING  WIRES  WITH 

KNOBS. 


When  compelled  by  circumstances  to  use 
porcelain  knobs  on  the  underside  of  a  cross- 
arm  on  which  to  support  wires  and  It  is 
desired  to  transpose,  the  method  illustrated 
will  be  found  to  work  well,  says  the  Amer- 
ican   Telephone  Journal.     The    writer    has 


# 
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■m. 


found  a  5-16  inch  x  8  inch  bolt  and  No.  4 
porcelain  knobs  satisfactory.  In  putting  the 
arrangement  in  place,  bore  a  hole  for  the 
bolt  through  the  arm,  put  in  the  bolt  and 
then  put  on  the  two  knobs  and  washer  and 
tighten  up  the  nut. 


#  • » 


HIGH-SPEED   TOOL  STEEL. 


That  there  are  several  sides  to  the  ques- 
tion of  high-speed  tool  steel  was  clearly  In- 
dicated in  the  discussion  of  Mr  Suplee'S 
paper  before  the  Institute  of  Mechanical 
Engineers  at  Leeds,  and  there  was  by  no 
means  unanimity  of  opinion  as  to  the  pos- 
sible advantages  that  could  be  gained  by 
Its  use,  says  Mechanical  Engineer,  Lon- 
don. Attempts  to  force  the  pace  of  an  or- 
dinary lathe  is  liable  to  cause  the  work 
to  be  polygonal  instead  of  circular.  One 
speaker  said  he  had  tried  reducing  a  shaft 
from  4  ins.  to  2%  ins.  in  diameter  at  one 
cut,  but  found  this  possible  only  near  the 
fixed  head,  the  springing  of  the  shaft  pre- 
venting it  6  inches  or  so  from  the  end,  but 
with  four  cutting  tools  at  once  the  .Job 
could  easily  be  done  at  a  cutting  speed  of 
60  feet  a  minute. 


■nr  TO  MAKE  A  POStABlX  AIK-BLAST. 

la  juu.'U  lainf  work  of  sn  engineering 
ctox*el«  :-t  it  ffm  Decemar;  to  Lave  n 
CMd  bvl  fl»  In  [>lac«s  remnte  from  tbe  fan- 
Uut  arn«ni,  sajs  the  American  Slactainlst. 
Straotml  neel  vorka,  boiler  sbopa,  etc^ 
awd  tUi  for  bMtlng  rtvets,  special  BanKlng 
Jobi,  ntthtf  crow-feet  braces,  etc.;  machine 


Buch  as  plane  Irons,  cutters,  etc.  With  tbis 
composition,  'tis  said,  a  better  temper  caa 
be  bad  For  wood-cutting  tools  tban  wltb  any 
other  composition. 


MAEHTO   AH   EHGIHE   LIFT   ITSELF. 


A  most  curious  and  unusual  case  is  re- 
ported In  tbe  Engineer,  of  how  a  bolBtlng 


tTee 


V  PORTABU  AIS  BLAST. 


utd  blacksmltb  shops  often  need  it  In  the 
ezlgPDcles  that  atlee,  and  lu  a  hundred  dif- 
ferent wayn  the  need  of  it  Is  realized  In 
sncb  estnbllshmeats. 

The  necessary  blast  cno  be  obtained  In 
anj"  place  where  fou  can  take  a  light  com- 
presied-alr  hose,  bj  tbe  simple  arranf^ement 
of  standard  pipe  flttines  shown  In  the  ac- 
companying sketch.  The  amount  of  air 
aiwd  Is  trffllnK.  as  the  volume  Is  suppllM]  bj 
tbe  outside  air  which  rushes  In  at  the  opt^n 
side  of  the  tee.  The  slz«-<i  shown  on  the 
•ketch  are  used  on  rivet  forRcs  and  jrtve 
ample  blasL 


BAKDEHING  AMD  TEUPEBIHG  STEEL. 


To  one  gallon  of  common  flsh  or  whalf- 
oil,  take  one  pound  each  of  W-swax  and 
resin.  Put  Into  a  kettle  and  bi-at  til]  it 
cornea  to  a  bcilllnt;  point,  stirrinu  it  oni.i-  In 
a  while.  Wlicn  thorougblr  mlxi-d  it  U  r>-ndy 
for  use. 

To  harden  In  this  sohitlnn,  h"nl  ttu-  n»-t 
tin  the  Hcnle  rlsi-s  a  IitH*-,  tlipn  Imm'TW  in 
tlic  oil.  When  cool,  beat  otit  a  '-h^an  flft 
till  cherry  reil  In  the  dark,  says  th*;  Amor- 
lean  BlRckumKh. 

Tlic  foregolni!,  with  ■  little  prncti™-,  l^ 
rcfomini'ndc<l  as  one  of  tin-  Irf«i(,  If  nm  Xtm 
Ix'St,  If  impositions  for  hMnh'tilni;  sttn-i  t'fjl* 
fnr  us*'  In  <'UttinK  Inm  or  wf^i,  nr  -v-n 
Kte'-i.  r'nre  must  Ih-  taken  a'  to  tic-  nmoiirit 
of  r'>*fn  In  the  oil.  as  n-sin  hanb-ns  Itip 
<r«>H.  wlK-reas  tMM'swax  and  tallow  toiiKb<'n 
If.  It  i»  person  prefer  to  tMnp*r  Id  daylight, 
xlfsn  tb*  Mt<^  or  tool,  polish  It,  and  draw 
tn  i  itiMp  afniv  color,  if  for  cvtllac  Iron  or 
HtnA,  »  If  for 


engine  was  made  to  lift  Itself  across  a 
creek.  Tbe  engine  was  used  for  hoisting 
and  laying  stone  on  the  sides  of  tbe  creek. 
When  it  became  necessary  to  have  tbe  en- 
gine on  the  other  side  there  was  no  bridge 
near  or  anything  to  make  one  of,  so  It  was 
determined  to  boist  it  over  on  the  same 
rigging  it  was  on. 

This  WBB  done  In  the  following  manner: 
The  rope  which  controlled  tbe  boom  was 
made  fust  to  tbe  roar  drum  when  the  boom 
was  as  nearly  vertical  benlde  the  mast  as  it 
could  be  placed;  the  hoisting  rope  was 
fastened  on  a  olinin  Just  back  of  the  rear 
drum  HO  as  to  iiutiince  tho  engine.  The  en- 
gine was  started  nnd,  as  It  liegan  to  rise, 
tbe  iKinm  bngao  to  lower  until  they  almost 
met,  when  the  engine  was  swung  over  the 
cm-k  nnd  lowered  by  letting  out  OD  both 

When  moving  any  engine  In  this  way, 
gn-at  care  must  be  taken  that  the  engine 
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the  engine  before  starting,  which  was  12 
feet  away  from  the  mat,  and  the  position  of 
swinging  across  the  creels  which  was  80 
feet,  also  the  position  of  the  guide  ropes 
nsed  for  controlling  the  engine  while  being 
moved. 

A  ''BARHEL''  TAPER  ATTACHMENT. 


TO  HARDEN  FILES-WELDING  TRICK. 


The  handy  attachment  here  described 
can  be  attached  to  any  existing  lathe  hav- 
ing an  ordinary  compound  slide  rest  for 
shaping  large  connecting  rods,  etc.,  says  the 
American  Machinist.  These  tapers,  not  be- 
ing straight  lines,  are  sometimes  known  as 
"barrel  tapers,"  and  as  the  rods  have  to  be 
a  good  finish  they  require  to  be  a  first-class 
Job,  without  the  ridges  generally  seen  on 
hand  work.  A  vertical  rod  R  is  fixed  on  a 
bar  B,  the  latter  terminating  in  a  foot  fixed 
to  the  side  of  the  lathe  bed.  To  the  rod  K 
a  length  of  weight  chain  Is  attached  by  a 
collar  and  set  screw,  and  to  prevent  any 


The  American  Blacksmith  says:  To 
harden  files  dip  the  file  in  red-hot  lead, 
handle  up.  This  gives  a  uniform  heat  and 
prevents  warping.  Run  the  file  endwise 
back  and  forth  in  a  box  of  salt  water.  Set 
the  file  in  a  vise  and  straighten  it  while 
still  warm.  Apply  water  to  the  part 
straightened  until  cold,  and  you  have  a 
good  file. 

A  welding  trick  is  given  by  a  correspond- 
ent of  the  same  paper,  as  follows:  I  know 
that  a  great  many  smiths — and  good  ones, 
too— look  upon  steel  welding  with  some- 
thing little  short  of  fear.  The  way  I  go 
about  It  Is  first  to  be  sure  my  fire  is  per- 
fectly clean,  and  then  to  take  my  heats  very 
carefully,  getting  as  good  and  even  heat 
as  possible  without  overheating  the  steel. 
After  proceeding  in  this  way,  and  using 
borax  only  for  a  flux,  if  one  does  not  suc- 
ceed, let  him  try  mixing  some  fine  borings 
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A  BARREL  TAPER  .\TTACHMENT. 


tendency  to  drag  over  the  chain  is  carried 
beyond  the  upright  to  the  left  and  the  end 
fastened  to  the  lathe  bed.  To  produce  the 
convex  outline  on  the  rod  a  cast-Iron  scroll 
is  made  from  8  inches  to  12  Inches  diameter, 
of  four  or  five  convolutions,  to  fit  the  end  of 
the  cross  screw,  the  cut  is  taken  from  the 
center  C,  and  by  traversing  the  carriage  to- 
ward the  tailstock  the  chain  gradually  un- 
winds, giving  an  increasing  traverse  to  the 
top  slide  and  producing  the  required  con- 
touh  automatically. 


with  the  borax  and  covering  the  weld  with 
this.  I  find  that  borax  and  fine  steel  bor- 
ings from  my  drill  are  a  splendid  com- 
pound for  steel  welding. 

PETROL  ENGINES  ON  AUTOMOBILES. 


^»  » 


HOW  TO  BECOME  A  MILLIONAIRE  IN  A 

MONTH. 


It  seems  easy.  Just  save  a  cent  today, 
two  cents  tomorrow,  four  cents  the  third 
day,  and  continue  through  the  month 
donUing  each  day  the  savings  of  the  pre- 
pay. At  the  month's  end  you  would 
K-mlUionairesi '  Try  it  on  paper;  any 
Id  IiD]^r«eticaI«  of  coarse,  and 
•ople  gwt  vieh  is  on  paper. 


"Genie  Civil,"  a  French  publication,  says: 
"In  a  recent  paper  on  the  subject  of  petrol 
engines  on  automobiles,  M.  Gulllardet  gave 
about  70  pounds  per  square  inch  as  the  best 
compression,  and  from  IV/^  feet  to  14% 
feet  per  second  as  the  best  piston  speed.  M. 
Pozzy  in  a  paper  on  springs  for  the  vehicles, 
recommended  for  the  front  axles  of  light 
vehicles,  springs  defiecting  from  .43  inch  to 
.49  inch  per  hundredweight  whilst  the  back 
springs  should  defiect  from  .49  inch  to  .59 
inch  under  the  same  load.  For  heavy  ve- 
hicles the  front  springs  should  deflect  .39 
Incli  to  .43  inch  per  hundredweight,  and 
the  back  ones  .45  inch  to  .55  inch.  For 
motor  freight  wagons  he  recommended 
springs  defiecting  from  .19  inch  to  .24  inch 
per  hundredweight  at  both  front  and  back." 


An  interpfltlnR  article  nppcurs  In  tlio 
Ansraxt  Dumber  of  MncLlnery  on  makiiiB 
wiBTete  founilationa  for  mncLilnery.  In  Sg- 
Ie<^D?  tbe  sand,  on  which  much  of  bucccbs 
•l«>twnd!>,  use  a  bank  or  pit  whose  grains  are 
antmL-ir  or  sharp.  If  mixed  with  clay  or 
lonm  tb(!  >and  mnat  be  waslietl  before  using. 
Tlu^  KTSTel  nsed  In  this  work  la  usuall? 
round  n-ith  the  sand.  In  eood  gravel  the 
stbnpH  are  hard,  and  Irregular  In  shape  and 
*Ize.  Brokfn  stone  makes  better  concrete 
than  (mivcl  but  la  more  expenstre.  The 
Ktonp  should  !«  graded  from  ^  to  1  Inch  In 
diameter. 

The  cement  used  should  beof  good  (inallty; 
an  a  ml'?  the  heavier  are  the  beat:  It  should 
weigh  about  375  pounds  to  the  barrel  for 
Portland,  300  for  Rosendnic  and  265  for 
Louisville.  The  more  finely  ground  the 
foment  the  iH-tler  for  thla  work.  Natural 
(■(•nicnt  should  not  take  Ita  first  set  In  less 
iliiin  10  mlnntcs.  nor  require  more  than  six 
bourn  for  final  M't. 

The  term  "first  set"  may  be  determined 
by  a  i>at  of  ueat  cement  supporting  without 
Indi-nliilkm  a  li-pound  weight  on  n  wire  1-12 
Inrli  III  dliinit'ler:  final  set  by  the  pnt  aup- 
{■"rtlni;  a  1-pound  weliiht  on  n  wire  1-24  inch 
in  dill  meter.  Portland  cement  should  not 
Hike  ll!*  first  set  in  lesx  than  thirty  minutes 
and  Htiiiuld  take  Its  final  act  In  not  more 
than  10  hniirs. 

To  Mjiniple  a  li>t  of  cetnent  In  barrels.  lake 
an  auger  und  drill  Into  the  barrel  well  to- 


watched  to  determine  the  first  set  and 
should  then  be  covered  with  a  damp  doth 
for  abont  24  hours.  At  the  end  of  that  time 
it  should  be  placed  In  water  (plate  nnd  all) 
and   kept   there   for   several   days   or   even 


ward  the  center.  Enouiih  xlionld  he  taken 
(>nt  to  make  a  pat  some  3  Ini-heM  In  diameter 
and  Vj  Inch  thick  at  lb'-  center,  tapering  to 
M,  Inch  at  the  edgt-s.  The  cement  itbould  be 
ii.lxed  with  Jtist  enongli  watt-r  to  form  a 
dough  nnd  should  lie  worked  for  severBl 
inlnntes,  then  formed  Into  the  pat.  A  piece 
of  glass  or  an  old  plate  is  the  proper  tblnit 
to  make  tbe  pat  on.    Thli  pat  alMnild  b* 


three  or  four  weeks.  It  should  show  no  algn 
of  disintegration  alon^  the  tbin  edges  and 
no  aigna  of  distortion,  or  expansion  cracks. 
Cement  showing  lumps  should  be  looked  up- 
on with  suspicion  and  tested  thoroQKbly. 
Mix  thoroughly;  better  have  too  much  water 
Iban  too  tittle. 

If  possible,  foundations  shoal d  rest  on 
biird  pan,  gravel,  or  hard  clay.  Hade  ground 
Klioukl  be  shoveled  out  for  a  depth  of  at 
least  12  Inches  l>elow  the  bottom  of  the 
foundalion  and  rammed  as  bard  as  possi- 
ble. Tbe  12  Inches  should  then  be  filled  with 
clay  puddle,  well  rammed  In  place.  Of 
course  the  forms  oiuat  be  strong,  tight  and 
smooth  on  the  Inside.  A  good  form  Is  shown 
In  the  cut.  It  will  be  noted  that  tbe  wall  la 
braced  In  three  places,  beaides  being  wired. 
The  wire  is  about  Xo.  12  iron  wire.  The 
braces  .VA  are  loose,  or  only  tnclied  In  place, 
Hiid  are  removed  as  the  wall  Is  liullt  up.  Do 
ii'it  nalt  the  sheeting  too  securely  to  the 
xtitdding.  Any  carpenter  can  put  these  forma 
up  and  the  cheap,  unskilled  men  that  wheel 
the  concrete  may  be  employed  te  assist  la 
the  bracing  and  sheeting.  Different  metb- 
uds  of  bracing  tbe  forms  will  readily  m^ 
h'l-at  thcmaelvet  to  tbe  mechanic  In 
to  conform  to  tbe  loCal  condlttoaa.  ' 
■bows  tbe  waU  with  ■  toef*' 


SHOP     NOtES 


BOW  TO  BEIfD  COFPEK  PIPE. 

I  Lave  seen  copper  pipe  from  V/j  to  6  iach 
for  distillery  purpoees,  bent  over  improvised 
apparatus  of  various  kinds,  hut  nowberc 
bave  1  Been  the  means  of  bending  Illus- 
trated, says  a  writer  lu  tbe  Metal  Worker. 


sizes  qf  pipe  were  made  with  one  form 
wheel.  There  were  many  hollow  blocks. 
Borne  long,  sonie  short,  all  oi  the  same 
width.  BO  that  the  same  stirrup  and  bolts 
would  work  on  them.  All  the  blockg  for 
,  small  pipe,  2  to  4  Incb.  were  made  of  wood 
pump  tubing,  sawed  through  the  base  and 


fifif  Mea'  «;M  Xoiin 


The  aketeh  shows  the  easentlal  features  of 
a  machine  rigged  up  by  tbe  shop  carpenter 
for  a  coppersmith,  In  the  heart  of  one  of 
the  distillery  districts  of  Kentucky.  While 
not  Ideal,  It  combined  some  of  the  good 
points  of  several  makeshifts  which  the 
smith  bad  rigged  on  different  Jobs  when 
time  was  limited  and  work  too  pressing  to 
wait  for  something  better. 

As  I  remember  It,  the  frame  work  was 
6  by  10  Inch  stuff,  20  feet  long,  with  wind- 
lass and  form  wheal  posts  of  same,  and 
braces  6  by  4  Inch,  set  at  an  ancle  of  45 
degrees.  There  were  holes  along  the  frame 
on  both  sides,  so  that  the  rods  from  the 
rear  hollow  block  could  be  attached  by 
slipping  tbe  l>olt  through  near  the  form 
wheel  posts,  or  further  back,  according  to 
tbe  d^ree  of  bend  or  Its  position.  The 
snatcb  wheel  shaft  under  the  forward  block 
was  movable  In  tbe  same  way  for  the  eame 
purpose.  There  were  holes  in  the  form 
wheel  posts,  so  that  the  wheel  could  be 
lowered  or  Talsed.  There  were  sevcnil  fo'-m 
wbeela  of  different  diameters  for  dllTerpDt 
'SlM  bwdR,  MUM  wltb  V-shaped  groove  to 
•%  wrinktlnc;  others  with  clrcrlar 
id  recording  to  tbe  sise  and 
and  ndlnt  of  tbe  beud. 
idolbeti  on  dlflecent 


built  out  for  the  stirrups.  The  windlaw^ 
wos  wood,  witb  two  handles.  Small  pipe 
was  bent  by  using  the  wlndinsa  direct,  ns 
shown  iu  the  sketch.  Large  pipe  was  bent 
by  putting  sheave  blocks  between  tbe 
snatcb  wheel  and  the  windlass,  one  block 
being  attached  to  the  pull  rope  and  tbe 
other  to  a  rod  between  the  windlass  posts, 
the  block  rope  bclug  wound  on  tlie  wind- 
lass. Some  skill  In  shifting  the  hollow 
blocks,  rods  and  the  pipe  on  the  form  wheel 
is  essential  to  good  and  rapid  work.  Any 
means  to  the  end  la  admlsslblf,  to  make 
tbe  bond  as  required  being  the  object,  and 
common  sense  to  the  point  of  "melting  ont," 
malletting  up  and  refilling  belag  In  order. 
Seamlesa  drawn  hard  pipe  requires  an- 
nealing by  heating  red  along  where  the 
liend  la  to  be  made.  The  balance  can  1» 
left  bard  to  help  realst  the  strain  of  bend- 
ing. Hand  made  pipe  from  brazier's  cop- 
per Is  soft,  and  no  effort  was  made  to  fur- 
ther anneal  It,  When  bending  brazed  pipe 
the  seam  is  placed  about  midway  between 
tbe  neck  and  tbe  side  of  the  beud.  Brazed 
pipe  often  requires  hollow  blocking  nil 
along  the  part  subject  to  strain  to  make  it 
bend  only  at  the  particular  place  II  the 
ends  must  be  straight.  If  a  worm  is  being 
made,  some  permanent  strain  between  the 
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plp«,   about  8  Incbea   long,  pat  a   narrow 
coupling  on  eacb  end,  wrapped  aabcstos  wbA 
around  tbe  middle  and  drove  It  into  place 
with  a  1-lnch  gas  pipe. 
Thle  bests  plng^g  all  to  pieces,  as  jtm 


still  buve  a  drauKbt  througb  tbe  2-lnch  hole. 
The  pressure  forces  tbe  wick  ap  against 
the  coupling  nt  each  end  and  tbere  is  no 
Inclination  to  blow  tbe  ping  out.    A  abort 


2  ur  3  inches  long,  would  do  for  a 
■Ilk  :it  the  cud  of  the  due.  Tbe  drawioc 
Iiowh  tbe  plug  with  and  witbout  wick. 
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TO  BECOME  A  SUCCESSFUL  HACHIHIST. 

A  young  niiiii  wlio  wuB  about  to  start  In 
!•>  Ii'um  the  trade  of  n  miicblnlBt,  received 
llii-  riilJiiwliig  ko(k1  advice  from  an  old  man 
wild  biiil  built  u|>  a  liirgt-  fortune,  starting 
Willi  tiotliliig  but  biH  own  cflorts.  Tbe 
•KiiiiM-l  npiilb'M  c<|U;illy  netl  to  any  nnder- 
tiikliig.  lit:  Kiid:  "ViiuuK  man,  if  yon  see 
a  pl'rn:  Of  work  on  thi'  floor  that  bai  to  be 
lirii^l  and  It  tak(!ii  more  than  one  man  to 
lirt  II,  always  1h>  tbe  ti»t  to  take  hold  of 
It,  (lun'i  lift  nntihiKtv  get  ahead  of  you;  If 
>'>ii  fiilltiw  tbi>  Hplrit  of  tbls  advice  for  fonr 
y>iirB  yim  will  come  out  a  good  mechanic" 


<  1  ■•IniiiK-d  n  I'tnk 
in  u  tulw  ul>JOt  tJl  f'"rt  frnm  «op  miiI.  uiyi 
■  wrlux  lu  lJ*i'  Auwrl''ati  Miller.  Tin-  tulw 
la  t  jmthpf  bi  diain**"-    I  Vtolt  a  l-lncb  gat 
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FOOT  POWER  FILING  MACHINE. 


This  Is  a  home  made  machine,  which  has 
never  been  put  on  the  market,  nor  is  there 
any  patent  on  the  device.  The  American 
Machinist,  from  which  the  following  is  con- 
densed, says  the  operator  has  full  control 
of  the  machine  and  has  his  hands  both  free 
to  guide  the  work: 

The  machine  is  arranged  to  be  placed  on 
a  bench,  or  stand,  preferably  with  a  side 


Path  «f  f  ik  Tm««| 


to  swing.  The  amount  of  swinging  action 
is  limited,  however,  by  the  screws  f  and  g, 
only  enough  being  allowed  to  permit  the 
file  to  clear  the  work  on  its  upward  stroke; 
it  is  evident  that  if  both  screws  were  set 
up,  no  swinging  action  could  take  place  and 
the  motion  of  the  file  would  be  perpendic* 
ular  in  both  directions  of  its  travel  and 
during  its  entire  stroke. 

The  front  ends  of  the  U-shaped  file  frame 
have    bosses  bored  in    alignment  to    each 


Voot  Fowar  Tiling  MaehJw 


light,  in  order  the  better  to  see  the  lines  to 
be  worked  to.    It  consists  of  a  platform  or 
top-plate  a,  supported  by  legs  or  other  con- 
venient means,  and  provided  with  a  hinged 
leaf  b  covering  the  top  portion  immediately 
surrounding  the  file  and  serving  as  a  work 
supporting  table;   this    leaf   is  capable  of 
being  tiited  at  an  angle  for  the  purpose  of 
obtaining  clearance  in  the  dies,  and  has  a 
pair  of  screws  c  for  adjusting  and  holding 
It  In  poilftloii.    From  the  back  of  the  plat- 
^         ^4«0iidf  a  pair  of  lugs  d  having  wide 
tfe^'ML  between  which  is  fitted  a 
Hiddlag  tmme  e;  a  turned 
^  tibe  parts  and  forms  a 
tile  file  frame  is  free 


other  and  provided  with  neatly  fitting 
plungers  h  and  i;  the  lower  boss  is  split 
and  has  a  clamping  screw  to  take  up  the 
wear  and  also  to  maintain  sufficient  tension 
on  the  plunger  to  cause  the  frame  to  move 
with  it  as  far  as  the  limiting  screws  will 
permit.  Both  plungers  are  provided  with 
suitable  clamps  at  their  inner  ends  to  hold 
£les,  and  at  the  outer  ends  with  hooks  or 
loops  for  attaching,  respectively,  a  spring 
at  the  top  and  a  strap  or  rod  at  the  bot- 
tom; they  also  have  adjustable  collars  on 
them  to  limit  their  movement  and  the 
stroke  of  the  file.  The  spring  J,  at  the  up- 
per end,  has  sufficient  tension  to  draw  both 
plungers  and  their  attached  parts  up  until 
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-  ■  -r  ::■--<  :::  i::  iron  ca?^ 
""  •  -J  r  *-  L-  sisb,  leather. 
-'■  :.:-.  xLv  lijv  quality  and 
•  -■  ■ :  .  .*.-  ii\L.\\y  rt-;iaT  for  the 
-:.  \.f.'.z  z  ■■irv  that  so  two 
•"•'  •■-  ■:•  .  T.  ;;Li  •;?.r-fuily  loting 
•:.«  :  :.:.  -v .-:.  ti^  :ij  and  sides 
•.  •:.  ?::.'  .iV  '..r  ]'.::..  to  •Xi.'.uJe  the  air, 
:  .-.'l  ;--:.*;r.j  T'l  r  ■!:.-*  ::.  a  furnace  for  a 
?.:;.••  -.jrylLj  v.i:l.  iL-  liUiiibi/r  and  sixe  of 
»:.*•  i.:-f*-.  M:ji.y  of  til..'  k-adins:  locomo- 
T.vi.  i;.:k«'r:s  :.';  Ki.-jIjihI  auil  America  use 
-ill  'lil  or  L'a-*  furiKi-i-,  and  they  claim  sev- 
«r.il  ri'lv.iut  ii;..s  for  iln'ni  ovt^r  the  ordinary 
t;.].!-;  tJji'  T.-iiiiiiratiiro  can  be  rotrulnted  to 
:i  ;:r'-;itir  uU-^-xy,  it  is  cleanly  in  use,  and 
II ion*  *'io:ii^ii,icaI  tban  the  coke  or  cai!  fur- 

U'.Mf. 

IJoiii-  jiwji  is  tlif;  choapcst,  as  It  can  be 
iiM'il  ovi-r  and  over  a;rain  by  adding  new 
liono  to  tho  iriaKs  and  mixing  thoroughly 
cai'h  llnif  a  box  is  charged. 


Tho  railway  mileage  of  the  United  8lr 
now  exceeds  202,SOO  miles. 


HOW  TO  HAKE  CONCBETE  CUBBING. 

Curbing  made  of  concrete  la  ropldlr  tak- 
ing the  place  ot  stone.  It  is  not  only  mucli 
clieaper  In  flist  coat,  but  lasts  longer  and 
cna  be  made  Into  any  shnpe  required.  It  ts 
Ics3  subject  to  damage  from  frost.  A  writer 
in  Municipal  Engineering  tells  bow  to  lay 
a  concrete  curb  which  has  been  found  very 
Ballafactory.  He  says:  We  first  made 
curbing  with  vertical  walls  on  botb  sides, 
but  soon  fonud  out  tbnt  a  much  better  curb 
could  be  made  with  less  cement  by  maltin!; 
the  side  next  to  the  gutter  battering  and 
proceeded  to  do  the  work  In  the  following 


ing  sketch.  After  troweling,  bruah  the 
work  to  give  tt  the  appearance  of  sawed 
stone.  We  do  not  consider  it  neceasary  to 
use  any  metal  In  constructing  curb. 

COMHOTATOR  CLEAHER. 

A  reader  of  Power,  writing  from  Auatrn- 
Ua,  descrlbea  how  he  made  a  very  satisfac- 
tory commutator  cleaner.  The  device  will 
be  new  to  many  of  our  readers. 

The  device  for  donning  the  commutator 
consists  of  a  piece  of  wooden  broom   ban- 


First  excavate  to  the  required  depth  of 
curb,  say  eigbteen  or  twenty  inches,  using 
the  earth  on  one  side  as  a  mold,  where  con- 
ditions will  admit  of  It.  If  the  sol!  la  sandy 
no  provision  need  be  made  for  drainage. 
Next  we  set  up  a  mold  two  Inches  thick. 


twelve  Inches  wide  and  sixteen  feet  long, 
belli  in  place  with  s^veneightha  Inch  steel 
staled,  set  so  aa  to  make  a  curb  eight 
Inches  thick  at  bottom  and  Ave  inches  at 
the  top.  Then  proceed  to  fill  sp.ice  with 
concrete,  sliding  the  mold  up  as  required, 
until  the  Bnisb  line  is  reached,  then  float 
and  trowel  on  the  top  ^nd  twelve  inches 
down  on  the  face.  Cut  deep  into  aectlons 
with  pointing  trowel  say  three  in  sixteen 
feet.  Finish  front  edge  to  straight  edge 
with  quarter-round.  Trim  edge  next  to 
lawn  to  straight  edge,  leaving  that  edge 
■harp.  This  makes  an  ideal  curb,  looks 
^adfl  well  and  Is  well.  Note  the 
— M(di  tfae  fRclng  Is  anchored  to 
wn  In  the  accompany- 


COMMUTATOR  CLEANER. 

die  with  a  brass  tube  to  fit  It  slotted  so  as 
to  hold  a  piece  of  Paragon  packing  Into 
which  Is  rubbed  graphite.  With  this  held 
against  the  commutator  it  cleans  It  and 
stops  the  bru!»bes  from  chattering  and 
sparking  in  a  great   i 


DEVICE  FOR   CLEAmNG  SIEVES. 

Dr.  H.  Sellnick,  of  Leipzig,  Germany, 
well  known  in  the  European  milling  world, 
has  been  granted  a  patent  on  a  device  for 
keeping  the  meshes  of  sieves  open  and  free 
to  work,   says  the  American  Miller,     The 


cut  shows  the  plan.  Under  the  sleveB, 
shown  at  a,  are  ledges  running  lengthwise, 
d,  provided  with  balls  or  bodies  of  suitable 
material,  e.  When  the  sieves  are  In  motion 
the  balls  are  thrown  up  against  the  under 
surface  of  the  sieves  and  the  particlea  ad- 
hering to  the  bolting  cloth  or  wire  are  dis- 
lodged. 


Hon  HADE  SHAFT  LEVELES. 

An  iatientoiia  bomp  made  devbre  for  ler- 
Mate  M  abart  la  Ultutialed  lo  Power,  the 
cut  pxplalolng  Its  cooatrnctioa  and  oper- 
atloD.  Tbe  aopertorltr  of  (bis  article  lies 
la  tbe  fairt  tbat  yoo  don't  Iiave  to  know  tbe 
Rise  Af  tbe  Rhaft  If  there  are  sevenil  sizes 
Ml  the  line,  wbioh  U  generallj  the  caBO. 
By  plarlHK  this  od  any  line  and  leveling 
witb  attaclied  level,  tbe  bob  wUI  bang  ex- 
actlf  the  same  distance  from  tbe  center  of 
tbe  sbaft  erery  time,  namely,  6  Inches,  no 
matter  what  ilze  the  shaft  may  be  provld- 
intc  the  legs  will  straddle  the  abaft 


MAKmO  CONCRETE  MIX  ITSELF. 


A  new  method  of  mixing  concrete  Is 
HhnM'n  In  the  illustration.  As  tbe  concrete 
drApti  frnm  tbe  mixer  It  falls  Into  buck- 
ets fniitciiitl  to  3D  cndlesH  belt.  The  weight 
of  the  concrete  as  It  descends  cuusch  the 
l<elt  to  tnrn  the  mixer  on  a  platform. 
VVIwre  concrete  Is  to  1>c.U8cd  Id  basements. 


or  other   places    Ijclow  the    street     level, 

where  the  cement    and  crumbed  ftoDc  are 

dumped,    this     method  works    nicely    and 
saves  power. 

More  than  60,000.000  pooDds  of  India  rub- 
ber, valued  at  man  than  930,000^000,  wen 
ir  tba  Unltad  Btetw  lut  fmr. 


TOOL  Rnt  LtVELINC   SBAmila 

TO  CEMENT  ROBBER  TO  LEATHER. 

It  Is  sometimes  required  to  cement  rnb- 
ber  to  leather.  Tlie  following  is  a  B«>d  way, 
says  the  AmericuD  Blacksmith: 

Rooghen  both  surfncea  with  a  sharp  glass 
edge,  apply  on  both  a  diluted  Bolutlon  of 
Kutta  pcrcha  in  carbon  dlsuipbide  and  let 
tbe  solution  soak  Into  tbe  material.  Theo 
press  U|H>n  each  surface  a  skin  of  ffutta 
percba  1-100  of  an  Inch  In  thickness,  be- 
tween rolls.  Unite  tbe  two  surfaces  In  a 
press  thut  should  be  warm  bat  not  bot 
In  case  a  press  cannot  be  used,  cut  thirty 
parts  of  rubber  Into  small  pieces  and  dla- 
Bolve  It  In  140  parts  of  carbon  dlsntphlde, 
the  vessel  being  placed  on  a  water  bath  of 
S8  degrees  Fahrenheit  Uelt  ten  parts  of 
rubber  with  flfteen  parts  of  rosin  and  add 
35  parts  of  oil  of  turpentine.  Wben  tbi 
rubber  bas  been  completely  dissolved,  tlis 
two  liquids  may  be  mixed.  The  i 
cement  must  be  kept  well  corked. 

Tbe  Cbliwm  Of  ' 


TEHPOKAKT  REPAIR  TO  BROKEN  SHAFT. 

The  enclosed  sketch  Bbows  how  T  maiTe 
a  quick  repair  to  a  broken  shaft,  bb7S  a 
correspond«Dt  of  Power,  from  England. 
The  shaft  was  osed  (or  driving  two  printing 
macbluee  and  an.  Ink  mill.  It  was  owing 
to  the  Ink  mill  becoming  locked  that  the 
shaft  waa  broken.    When  the  manager  told 


me  to  look  to  It  I  was  told  to  make  as  quick 
a  repair  as  possible,  aa  he  did  not  want 
the  printing  machines  to  stand  long.  I  un- 
coupled the  broken  shaft  so  that  the  rest 
of  the  works  could  run.  I  then  propped 
tbe  broken  ends  from  the  Boor,  so  that  I 
could  chip  a  keyway,  as  shown  by  the 
dotted  Unes  F,  about  IH  Inches  long,  14 
loch  deep  and  K  inch  wide.  In  both  halves, 
thus  making  a  heyway  Sx^x^,  I  then 
filed  an  old  key  to  fit  When  in  place  I 
filed  it  to  tbe  same  level  as  the  abaft,  as 
shown.  I  then  got  a  cast-iron  bush  B,  in 
halvea  from  s  very  broad  pulley.  I  then 
borrowed  two  pair  of  strong  driving  clamps 
E  B,  inch  ss  are  used  by  turners  for  drlv- 
Ina  lnrg«  shafts,  etc.,  when  turning.  With 
■  ')>mped  the  bushes  over  the  broken 
rfw^iiij  the  whole  together.  For 
■  *Ui  wtU  be  bard  to  beat; 
'■Hodtnc  011I7  1^  turan. 


I  might  say  that  the  apprentice  was  getting 
the  things  together  and  was  ready  when  I 
bad  got  tbe  keyway  chipped  and  key  fitted, 
or  tbe  repair  would  have  taken  longer. 

A  MOVEt,  METHOD  OF  PIPE  THKBADIHO. 

The  method  of  pipe  threading  referred  to 
Is  no  doubt  better  "honored  in  tbe  breach 
than  in  the  observance;"  however.  It  points 
a  valuable  moral,  as  will  be  Been. 

The  reminiscence  is  related  by  a  one-time 
superintendent  of  water  service,  the  Inci- 
dent occurring  some  twenty-five  jrears  ago 
on  a  road  entering  Chicago,  says  Resource- 
fulness. Receiving  advice  that  the  water 
pipe  was  leaking  at  an  Important  water 
station,  the  superintendent  of  water  service 
went  at  once  to  the  scene,  with  such  men 
and  tools  as  he  had  with  him.  Arriving  at 
the  water  station  he  found  the  4-lncb 
wrougb-lron  water  pipe  broken  squarely- 
off,  only  2  feet  of  water  In  the  tank,  and  no 
means  Of  getting  a  piece  of  pipe  from  any 
shop  cut  to  length  and  threaded  Inside  of 
twenty-four  hours.  Unwilling  to  Interrupt 
the  water  supply  and  determined  not  to  ac- 
knowledge defeat  until  the  last  resource 
was  tried,  be  cut  a  piece  of  pipe  to  length 
with  cold  chisels,  chalked  the  unthreaded 
end,  placed  It  In  line  end  to  end  with  a 
threaded  old  piece  of  the  same  size  pipe, 
and  with  two-pointed  tram,  one  point  en- 
gaging In  the  thread  of  the  old  pipe,  tbe 
other  scribing  on  the  chalked  end  of  the 
blank  pipe,  he  followed  tbe  thread  with  one 
point,  always  keeping  the  train  paraliei  with 
the  ails  of  the  pipe.  The  path  of  the  right 
pitch  thread  was  thus  scribed  by  the  tram 
point  on  the  chalked  surface  of  the  blank 
end  of  pipe  requiring  thread.  Tbe  spiral 
scribe  mark  thus  made  was  nicked  with 
chisels,  deepened  and  made  continuous,  un- 
til at  the  end  of  an  hour  and  a  half  a  good 
thread  was  cut,  the  job  put  up  without  a 
drop  of  leakage  and  without  the  interrup- 
tion of  the  water  service. 

The  above  Incident  was  modestly  related 
on  Its  own  merits  as  an  Ingenious  little  me- 
chanical makeshift,  but  It  la  of  greater  In- 
terest as  symbolizing  that  high  attribute  of 
generalship  which  shrinks  uot  in  the  face 
of  dlfflcultles,  but  which  with  sklllfui  use 
of  the  means  at  hand  snatches  victory  from 
defeat 

The  unexplored  arctic  regloD,  which 
equals  Europe  In  slxe.  Is  the  largest  uneX' 
pktred  area  In  the  world. 


SHOP    NOTES 


POBTABLE   ELECnUC    -'SCOTCH"    DBILL.      nil!  become  softened,  turning  It  Into  a  jelll- 

fled  mass. 

Some  people  have  an  Idea  that  a  new 
belt  tUat  doea  not  stretch  any  Is  the  l)e»t 
for  transoiIttlDg  i>ower,  but  this  Is  a  mis- 
take. A  belt  lu  this  condition  ts  very  apt 
to  break  when  used  to  transmit  variable 
loads. 


A  handj  macbliie  revenil^  patented  Is  a 
Seutrb  drUI  oimtsi^  by  electricity.  It  can 
te  OHd  In  aojr  ahop  bat-iOK  Incandeficent 
#4M^rti^  llzliM  I'J  '^junectlog  to  the  oeareiit 
mirkfl.    It  wi!I  drill  up  to  %-luch  diaon'tcr 


and  lias  a  feed  nf  T  Indies,  controlled  by  the 
hand  whi-el.  It  Is  mounted  on  a  pedestal 
which  admits  of  movement  In  any  direction. 
Tb<^  mai-Ultic  Is  30  Inches  bl^b  and  wclebs 
Ws  Ihiin  100  poundn. 


LEATHEK  BELTS. 


A  Icallier  Ix-lt  Is  more  pconomlcal  In  the 
Mill  thiin  a  rublHT  one.  Wben  bnyInK  a 
leathi^r  lielt  [I  should  lie  lesti-d  l>.v  dnulitlii): 
It  up  with  the  hair  side  uul;  If  it  kIiouIiI 
cnu'k,  reject  It  as  It  cuniiot  realize  the 
wbiile  nmount  of  power  It  should  transmit. 
If  It  shows  0  sponRy  appeunuue  tt  nlioutd 
lie  condemned  nt  once,  snys  Dixie,  for  It 
irnist  lie  pllnble  iis  well  as  Arm.  The  eniln 
or  hair  side  sliould  lie  free  from  wrUiklcN 
and  the  Ix-lt  should  lie  of  uniform  thickness 
throughout  Its  length.  It  should  l>o  tested 
for  ijunllty  by  Immersing  a  Rmall  strip  In 
sIrouK  vlneuar.  If  the  leather  has  been 
properly  tanned  nnd  Is  of  gooil  quality,  It 
will  remnlQ  in  Tlncgar  for  weeks  without 
alteration,  erceptlng  it  will  grow  darker  In 
color.  If  the  leather  has  not  been  properiT 
Uno-^  *'--  fiber  -wUl  iwell  and  the  leatker 


BOW  TO  HAKE  STOVE  POLISH. 


Mis  2  parts  of  copperas,  I  part  of  twne 
black  and  1  part  of  black  lead  with  sulB- 
clent  water  to  form  a  creamy  paste.  This 
will  produce  a  very  enduring  polish  on  a 
stove  or  other  Iron  article.  After  two  ap- 
pllcatlous  it  will  not  rciiuire  polishing  again 
for  a  lonu  time,  as  the  copperas  will  pro- 
duce a  Jet  black  enamel  and  cause  the 
black  lead  to  permanently  adhere  to  the 
Iron. 


HEW  METHOD  OF  REPAIRtNO  TISES. 


A  French  firm  has  announced  n  new  proc-  - 
ess  of  repairing  punctures  In  auto  tires, 
PatchhiK  with  cement  has  usually  been 
sbort-ll^ed.  and  almost  sure  to  leak  and  de- 
flate the  tire  at  blch  speed.  By  the  new 
method,  says  Miiehlnery,  a  rubber  rivet.  A. 
Is  used,  having  a  hollow  stem.  This  rivet  Is 
pushf<l  through  the  puncture,  using  a  blunt 
punch  for  the  operation  as  shown  at  B.  After 
the  rivet  Is  In  position,  a  shot  such  as  used 
in  shot-Runs  of  aliout  the  size  known  as  B 
or  BB,  Is  pushed  throush  the  stem  until  tt 
reaches  the  bottom  where,  of  course,  it  en- 
bifKPS  the  stem  to  a  considerably  larger 
diameter  than  It  Is  In  the  neck  where  com- 
pressed by  the  walls  of  the  punctured  tube. 
Kor  large  punctures  It  mny  be  necessarr  to 
use  a  steel  ball  such  as  used  In  bicycle  t>««r- 


tngs.    The  result  ts  that  the  rivet  cannot ' 
come  dislocated  when  In  om  wltbon* 
InfT  off  the  Item  or  (imUt  «• 
bole.    Or  couBe  the  vr 
beid  Is  treated  * 
belns  placed 
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INDUCTION  TESTS  FOR  SHORT  CIRCUITS. 


The  drawing  illustrates  a  method  of  test- 
ing armatures  for  short  circuits,  reported  in 
the  proceedings  of  the  American  Railway 
Mechanical  and  Electrical  Association.  The 
apparatus  used  In  this  case  consists  of  an 
old  Baxter  motor  field,  F,  suspended  be- 
tween two  uprights  and  balanced  with  a 
counterweight,  W,  so  that  it  may  be  ad- 
Justed  to  conform  to  the  various  heights  of 
different  armatures,  A.  This  field  is  wonnd 
with  No.  9  wire  and  supplied  with  alternat- 
ing current  from  a  small,  belt-driven 
dynamo.  The  armature  is  placed  in  the 
magnetic  circuit  of  this  field  and  revolved 
slowly,  and  a  small  telltale  piece,  T,  consist- 
ing of  a  light  piece  of  sheet  metal.  Is  held 
at  the  top  of  the  armature,  as  shown.  If 
there  are  any  short  circuits  they  will  easily 
be  determined,  as  the  telltale  piece  will  set 
up  a  vibration,  which  can  readily  be  felt  by 
the  hand.  A  device  of  this  kind  is  one  of 
the  greatest  money-savers  possible  to 
put  in  an  armature  repair  shop,  and  it  will 
save  many  an  armature  from  being  need- 


RI6HT  AND  WRONG  METHODS  OF 
MAKING  A  WELD. 


,  DTDUCTIOIV  TEST  lOS  SHORT  OSCUITS.. 

lessly  burned  out,  as  the  short  circuits  can 
be  detected  In  the  shop  instead  of  develop- 
ing after  the  armature  has  been  placed  in 
service. 

▲UTOMOBILS  VS.  THE  ''BUS." 


ntf**  which  for  generations 

''•^wean   the  towns   of 

'  Boderaw^ler  In 

«.  modem 


Good  coal  and  good  materials  generally, 
are  among  the  essentials  in  the  art  of  weld- 
ing, writes  J.  M.  Fix  in  the  American  Black- 
smith.    For  a  good  weld  have  your  tuyere 


IBS  BIGHT  AND  WRONO  HETHODS  OT  XAKINO 

A  WELD. 

iron  from  four  to  eight  inches  nnder.  In 
other  words,  have  four  to  eight  inches  of 
coal  on  your  tuyere  iron  depending  upon  the 
character  of  the  work  you  are  doing.  Coke 
your  coal  and  beat  it  down  solidly  around 
your  fire.  Now  heat  your  iron  to  the  weld- 
ing point — upset  and  scarf.  In  order  to  make 
the  most  perfect  welds,  you  must  scarf  your 
iron  properly.  Upset  well  to  allow  for  wast- 
ing away.  Have  your  scarf  full  In  the  cen- 
ter, so  that  the  two  pieces  to  be  Joined  will 
touch  in  the  center  first.  If  there  is  a  hol- 
low in  the  center,  foreign  substances  are 
liable  to  collect  in  there  and  cause  a  very 
imperfect  weld.  When  they  have  reached  a 
good,  clean,  white  heat  with  the  scarf  down 
in  your  fire,  take  them  out  and  give  each  one 
a  good  jar  on.  the  anvil  while  the  scarf  Is 
still  down,  so  as  to  jar  off  any  dirt  which 
may  be  on  them.  Reverse  or  turn  over  the 
one  you  have  in  your  left  hand,  get  them 
together  as  quickly  as  possible  and  hammer 
rapidly  so  as  to  get  them  united  before  the 
heat  gets  below  the  welding  point.  The  cold 
anvil  will  reduce  the  heat  below  the  welding 
point  in  a  very  short  space  of  time.  Don't 
be  continually  poking  at  your  fire.  Let  the 
clinkers  gather  at  the  bottom. 

MACHINE  THAT  PICKS  COTTON. 


A  new  cotton-picking  machine  has  been 
invented.  The  essential  principle  of  the 
machine  is  suction  by  air,  which  is  pro- 
duced by  fans,  the  device  being  pulled 
across  the  field  by  one  or  more  horses.  The 
machine  Is  moved  a  short  distance  and  then 
two  or  three  operatives  direct  the  pipe  noz- 
zles to  the  cotton  on  the  eight  or  ten  rows 
Burrounding  the  machine.  The  cotton  is 
racked  from  the  plants  as  cotton  is  now 
•ndced  from  a  wagon  at  a  gin. 
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IIDS  nrCAKDESCENT  FILAMENTS. 


HANDY  STOVE  PIPE  WEDGE. 


Tlie  ElektrotecbDische  Kundschau,  of  Ber* 
lln^  says:  Tbe  filament  in  glow  lamps 
gndoaUy  diminishes  in  diameter  in  con- 
sequence  of  tbe  slow  volatillzatiou  of  the. 
carbon.  A  German  firm  introduces  Into  tbe 
;^lass  globe  certain  cbemlcal  compounds 
wltb  a  bigb  boiling  point;  tbese,  under  tbe 
fnflaence  of  tbe  temperature  in  tbe  lamp 
bolb,  slowly  give  olT  vapors  containing  car- 
bon wbicb  is  deposited  on  tbe  filament, 
tbos  making  up,  to  a  large  extent,  for  tbe 
loss  caused  by  tbe  volatilization  referred 
to.  Besides  it  keeps  tbe  resistance  and  tbo 
brigbtness  of  tbe  lamp  more  uniform 
tbrougbout  its  useful  life. 


SIMPLE  FAN  TO  COOL  DRUM  ARMATURES. 


A  simple  bone-made  fan,  easily  con- 
structed in  any  shop,  is  described  by  a  Can- 
adian writer  in  tbe  Engineer.  It  was  con- 
structed for  use  on  an  armature  of  tbe 
solid-core  unventllhted  type  stfll  found  In 
many  places.  Tbe  fan  was  made  of  sbeet 
iron.  He  says:  Tbe  fan  is  shown  as  first 
made,  before  the  wings  are  turned.  Tbls 
part  I  found  easy  to  acconiplUb  l»y  cotcb- 
Ing  tbe  inner  ring  of  tbe  fan  in  a  vIr^?  and 
turning  tbe  wings  to  the  proper  angl«»  lij 
means  of  a  monkey  wrench.  When  this  is 
done  take  the  dynamo  pulley  off  and  slip 
the  fan  onto  the  pulley  hub  and  tie  It  in 
position  by  means  of  two  tie  wln»s  run 
through  small  holes  shown  in  tbe  Inner 
ring,  and  around  tbe  pulley  arm  and  then 
twisted,  tbe  boles  for  the  tie  wires  having 
previously  been  spaced  prop«»rly  ta  suit  IIk* 
liuliey  arms. 


Tbls  will  be  found  to  blow  considerable 
air  onto  the  back  end  of  the  armature,  a» 
well  as  onto  tbe  box  on  tbe  pulley  end  of 
tbe  dynamo. 


A  pattern  for  a  wedge  for  fastening  a 
stove  pipe  into  a  chimney  is  given  here- 
with.     Sometimes     small     things     wedge 


U  ■■    -1 


AMtPfpi  W§i^ 


themselves  into  one's  good  graces  when 
larger  and  more  complicated  ones  cost  too 
much  or  are  not  to  be  bad  Just  when 
wanted,  says  tbe  American  Artisan. 

Cut  a  scrap  of  sbeet  iron  about  4x4  inches 
and  fold  or  bend,  as  shown  in  cut 

Then  pound  one  end  fiat  and  you  have  a 
v.edge  that  will  hold  the  pipe  securely,  for 
it  will  spring  enough  to  be  very  tight  in 
the  chimney  fine.  This  wedge  can  be  made 
on  the  spot  from  a  scrap  cut  from  tbe  pipe 
or  any  bit  of  old  sheet  Iron. 

#  • » 

NEW  WELCH  TOOL  STEEL. 


Experiments  in  making  tools  of  Siemens 
Rt4>el  Instead  of  from  the  crucible,  and  thereby 
effecting  a  great  saving  in  cost,  are  being 
conducted  in  Wales.  The  new  process  con- 
sists in  the  use  of  an  alloy,  which  is  a  secret. 
The  experiments  so  far  are  meeting  with 
success. 


HOW  TO  MAKE  A  LIGHT  POKER. 


A  long  poker,  easy  to  handle  because 
It  is  light,  and  which  will  not  quickly  heat 
on  account  of  Its  being  hollow,  can  easily 
Im»  made  by  welding  a  solid  book  at  one 
end  of  a   small   wrought  iron   pipe  and  a 


'— *0-«^t)l-*-«p«— - ' 


Holld  handle  at  the  other  end.    For  a  poker 

12  fwt  long,  10  feet  of  1-inch  pipe  is  about 

right,  and  the  solid  ends  should  be  made 

from   %-incb    rod   iron.     The    handle    and 

hook  should  each  bo  12  inches  in  length. 

#  • » 

NEW  POWERFUL   EXPLOSIVE. 


The  latest  in  explosives  is  powdered  alum* 
in  urn  mixed  with  nitrate  of  "ammonal."    It 
is  said  to  l>e  tbe  safest  and  surest  exploaltw 
known.     It  Is  not  affected  hj  friction 
blow.    It  can  onlv 
nary  cap.  It  ^ 
and  Is  0^ 


[  A  at eiim- heated  oven  for  eiinmcllDg  wlilcli 
I  be  constTDcted  by  atiy  mecbunic  Ib  II- 

luslrated  in  the  Metal  Wroker.  From  80  to 
■loo  ponndB  steam  pressure  is  required  fur 
^wktu);,  nod  tbe  articles  to  "be  Jnpanncd 
P-abuald  remain  lo  audi  tempera  Hire  for 
'ibree  hours. 


» 


The  oven  shown     fs     mucli    larfier  tbiui 
would  be  required  In  any  repair  eliop,  but 
Its  design   is  BUcb  be  to  i)erniit    of    eaKj- 
luodiflcatlon  to  suit  aoy  esistlDg  coDdlUons. 
The  oven   iB  heated  with  live  steani,  con- 
veyed  direct   from   the   main    boilers.      Tile 
walla  of  the  oven  are  made  of  two  sheila 
or  thick  sheet  Iron,  so  arranged  as  to  form 
an   ftir  space  between  them.     The    top    is 
vered   with  a    layer   of   asbestos   about   1 
icli  thick.    Tbe  floor  Is  of  atieet  Iron,  and 
tills  Instance  Is  provided  with  two  traekt«, 
Ipon  wlileh  run  Iron  ears  eurryli:^  llie  ar- 
'les  lo  he  enameled.     This  would  not  bo 
cessary  In  a  bicycle  repairing  shop,  and 
'  bars  and  books  conld  be  suhslltuted  a» 
tile  other  ovens.     Inside    of    the    sheet 
ID  walls  o-re  vertical  rows  of  steam  pIpeK, 
iced  closely  togetlier,  as  Indicated.   Across 
le  top  are  other  steam  pipes,     Betow  the 
llpes  on  tbe  celling  is  a  sheet  Iron  apron, 
'jilcb  serves  to  <;atch  an.v  dust  or  dirt  that 
lllht  fall  from  the  overhead  pipes.    Steam 
ttoller  presfiiire  passes    through     all     of 
se  plpea. '  It  Is  of  the  utmost  importance 
nrran^ng  these    pipes     to  provide     for 
lelr    proper    drainage — that    Is,  .provision 
>ulil   be   made   fur  the    water    condensed 
the  steam  to  flow  to  some  point  where 
ceatil  lie  diawu  off. 

I«l7   nnlform    temperatitre    con 

^iUny  period  In  this  oven. 

Uie  beat  Is  applied  In- 

ct  evwy  part  of  tba 


oveo.  This  is  essential  Id  an  oven  of  large 
slKe,  but  is  of  minor  value  In  one  of  small 
dimensions  designed  for  the  work  of  a 
Btfali  shop,  Tbe  degree  of  heat  to  be  ob- 
tulned  la  controlled  by  the  steam  pressure 
avuitable.  nod  higher  than  this  It  is,  cvi- 
deuliy,  Impossible  to  go.  But  any  lower 
temperature  de&ired  can  he  easily  and 
quickly  obtnlued  and  can  be  matntnlued 
luUeHnllely. 

WAY  TO  MANAGE  A  FOUNDRY. 

"If  a  foundry  foreman  desires  to  keep  bis 
shop  up  to  a  high  state  of  efflcieney,"  said 
an  American  foundryman  recently,  "be  will, 
as  soon  as  be  receive  an  order  for  castings, 
see  that  the  necessary  cores  are  at  once 
ordered  from  the  core  department.  Then  he 
will  proceed  to  learn  If  he  has  a  suitable 
flask  for  the  casting,  and  if  he  has,  he  will 
iiKcertaln  If  any  repair  work  be  needed  ( 
Ibis,  and,  if  so,  he  will  tiave  this  done  be- 
fore the  flask  Is  taken  to  tbe  molder's  floor. 
All  repairing  of  flasks  should  be  done  by  a 
flask  man  Instead  of  by  tbe  molder  and  bis 

"111  order  that  tbe  molder  iDay  obg 
time  to  tbe  best  advantage,  bis  helper  should 
see  that  he  not  only  has  his  facing  sand. 
gaggers.  clamps,  etc.,  but  he  should  nis. 
look  after  tbe  many  little  things  which  tbe 
molder  sometimes  spends  his  blgh-prlced 
time  In  looking  up.  Even  In  specialty  shops 
1  have  seen  moldera  take  a  baud  in  barring 
up  flasks.  This  they  should  not  have  to  do 
as  this  kind  of  tabor  belonga  to  the  flask- 
maker  and  tbe  latter  will  do  a  better  job 
Ihiin  tbe  molder  every  tlme- 

"In  a  great  many  foundries  the  men 
pend  too  much  upon  tbe  foreman  for  ei 
thing.  They  should  remember  that  he  la 
only  human,  and  has  not  the  time  to  attend 
lo  every  little  detail.  It  has  always  seemed 
strange,  too,  that  the  place  where 'castings 
are  made  should  receive  so  little  attention 
from  the  owners  of  plants,  a  majority  of 
whom  seem  to  think  that  anything  can  be 
made  to  do  for  this  department.  Perhaps 
nearly  every  practical  foreman  Is  familiar 
with  shops  where  ordinary  equipment  la  s 
scarce  that  the  molders  are  spending  a  grei 
part  of  their  time  looking  for  things  of 
which  each  shonld  have  a  plentiful  supply. 
The  successful  foundry  manager  of  to-day 
must  not  only  be  a  practical  molder,  but  also 
esperienced  in  cupola  practice,  or  he  la  not 
fully  eiiulpped  for  the  position." 
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ftALP    TWISTING    A    QUARTER    TWIST 

BELT. 


HOW  A  PUlfP  ROD  WAS  RBPAIRXD. 


I  was  at  oue  time  the  proprietor  of  a 
pUniui;  mill  where  it  was  necessary  to 
transmit  motion  from  one  line  shaft  to 
another  where  the  two  were  at  right  angles 
to  each  other,  sajs  a  writer  in  the  Ameri- 
can Machinist  The  belt  was  first  used  in 
the  ordinary  way  and  ran  well 
ft,,  enough  for  a  while,  then  it 
mSronimenced  breaking  the  laces 
and  giving  trouble  generally. 
One  day  the  belt  was  taken 
down  and  stretched  upon  the 
floor  and  it  was  found  to  be 
l)owed— like  an  Iron  barrel  hoop 
when  it  is  cut  and  straightened 
out— a  result  which  one  can 
H'adlly  see  the  reason  for  upon 
ran'fiil  observation,  as  the  belt 
has  more  tension  upon  one  edge 
than  the  other.  The  belt  was 
then  sown  together  with  a  half 
twist,  as  shown  in  the  accom- 
panying drawing,  with  the  re- 
sult that  the  trouble  ceased. 

SInro  that  time  I  have  been 
al)out  the  country  a  good  deal 
and  have  found  several  belts  running  under 
the  same  conditions  and  giving  the  same 
troulile  and  have  had  the  pleasure  of  sug- 
gesting the  hnlf-twist  remedy,  the  applica- 
tion of  which  has  always  brought  the  sjimo 
Biitlsfiu'tory   rcKults. 

This  (contribution  is  offered  in  the  hope 
that  it  may  meet  the  eye  of  someone  who  is 
having  the  same  difficulty,  whereupon,  if  he 
applies  the  suggested  remedy,  his  troubles 
will  cease. 


OPERATING  TRANSFER  CAR  BY  CABLE. 


The  l»oy8  were  spending  too  much  time 
pushing  the  transfer  car  In  a  mill,  so  the 
superintendent  installed  a  cable  system. 
The  following  is  a  condensed  description 
from  the  Wowlworker.  A  small  endless 
cable  was  driven  from  a  drum  at  one  end 
of  the  mill.  One  lead  of  the  rope  was  car- 
ried on  one  side  of  the  track,  the  return 
lead  on  the  other.  In  each  case  just  outside 
the  rails.  A  grip  was  placed  on  each  side 
of  the  car.  To  operate  the  car  In  either 
direction  the  operator  has  only  to  close  the 
grip  qr  the  side  In  which  the  cable  la  mor* 
inir  I*    the  direction  he  desires  to  fo. 


Figs.  1  and  2  illustrate  the  Muntz  metal 
rod  belonging  to  a  centrifugal  pamp,  which 
broke  where  the  packing  had  worn  it  to 
some  extent,  says  Fleldlngs  Magazine,  as 
shown  by  the  dotted  lines.  Fig.  1.  It  being 
necessary  to  have  the  pump  working  as 
soon  as  possible,  we  resorted  to  the  follow- 
ing method  of  repair.  We  first  drove  oat 
the  keys,  took  off  the  pump  disk,  faced 
up  the  broken  ends  of  each  piece  of  rod  in 
a  lathe,  drilled  up  the  center  of  the  rod  for 
about  2  Inches  In  each  piece,  and  cut  a  1%- 
inch  left-handed  thread,  Whitworth  pitch. 
Next  we  turned  up  and  drilled  a  "distance- 
piece,"  the  length  of  which  was  equal  to 
the  amount  turned  off  the  broken  ends,  and 
also  cut  a  thread  in  the  same.  Then  we 
turned  up  a  piece  of  mild  steel  about  6 
inches  in  length  and  cut  a  1%  inch  left- 
handed  thread  on  it,  fixed  all  together  as 
in  the  sketch,  and  skimmed  up  the  part 
that  ran  in  the  stuffing-box.  If  the  shaft 
was  driven  from  the  other  end  in  the  same 
direction,  of  course  it  would  be  necessary 
to  cut  a    right-handed   thread.     This   was 


KtVWAY  FOR  PUMP  tXSH 


y^ 


'  •••>  •  ••< 


PIGS.  I  AND  3.     REPAIR  TO  PUMP  ROD. 

much  quicker  than  making  a  new  sbaft. 
cutting  keyways,  fitting  keys,  drilling  boles, 
etc.  It  was  only  intended  for  a  temporary 
Job,  but  Is  still  running  . 

PREVENTS  BLOW-HOLES  HC  STEEL. 


To  prevent  blow- boles    in   cast   steel   IL 
Meslans,  of  Paris,  adds  to  fiuid  steel  an  alloy 
of  aluminum  with  a  metal  of  the  alkali  earth 
group,  or  with  lithium.     Aluminum  alone 
does  not  act  upon  the  nitrogen  and  hydro* 
gen  In  the  fluid  metal.    The  metals  of  fbm 
alkaline  earths  and  the  lithium  possess  f* 
property,  but  they  are  too  dear  for  vst 
An  alloy  of  alnmlnnm  and  cai^ 
eifect  of  each  ei« 
oslde  and  r 
bit 


HAnST  DEVICE  FOft  LDfE  SEPAIKER. 

The  homemade  device  abown  tn  the  cut 
will   be  readily  ODderstood  by  every  elec- 

Shown  In  the  drawings  la  a  little  arrange- 
ment wbfcb  Is  handy  where  It  Is  often  neces- 
sary to  go  oat  on  the  line  and  take  out  the  Twist  drills  hardened    In    a  water  bath 


BO  high  as  the  hardening  heat;  and  the 
hardening  heat  Is  tower  than  the  forging 
heat.  Always,  In  practice,  bear  this  in 
mind.  The  only  esception  Is  tn  the  case 
of  hlgb-Bpeed  steel,  which  is  a  law  nnto 
Itflelf. 


Handy  Derloa 

slack,  says  the  American  Telephone  Journal. 
Frequently  when  the  repairer  pulls  np  the 
slack  and  prepares  to  make  a  new  splice  he 
cuts  the  line  wide  open,  and  in  many  cases 
cuts  off  a  conversation  which  is  taking  place. 
By  the  use  of  this  little  device  such  annoy' 
ances  can  be  avoided.  The  drawings  are  al- 
most self-explanatory,  but  a  little  description 
may  aid  In  their  understanding.  Two  clamps 
are  soldered  (one  at  each  end)  to  a  piece  of 
Insulated  wire  of  a  small  enough  diameter 
to  be  easily  handled.  The  wire  Is  then 
colled  on  a  spool  In  such  a  way  that  both  of 
the  ends  are  available.  When  it  is  desired 
to  cut  out  slack  the  wire  on  the  spool  la 
arranged  around  the  point  where  the  line 
wire  Is  to  be  cut  and  counected  to  the  line 
wire  by  means  of  the  two  clamps.  The  slack 
Is  then  pulled  and  the  connection  made  with- 
out Interrupting  the  service.  The  length  of 
wire  to  be  used  will  depend  on  circum- 
stances. Forty  feet  baa  been  found  a  handy 
length. 


HOTBS  OH  STEEL. 


should  be  plunged  deep  enough  to  harden 
a  short  distance  on  the  sbank.  Water 
cracks  are  apt  to  occur  If  the  drills  are 
held  almost  stationary  In  the  water.  If 
the  drills  are  soft  directly  back  of  the  wa- 
ter cracks,  It  la  proof  that  tbis  portion  was 
held  at  the  water  line  or  so  close  to  It  that 
they  did  not  go  into  the  tiath  deep  enough 
to  harden.  ^  '  ^ 

High  speed  or  seir-bardenlng  steel,  when 
required  to  be  cut  or  broken  off  Into  tool 
lengths,  should  first  be  nicked  deeply  In  the 
bar  while  bot;  or  better,  should  be  cut  en- 
tirely through.  Cracks  and  silvers  ore  liable 
to  be  produced  If  nicked  but  slightly. 


lABOE  CENTERS  FOB  PIPE  TURNING. 


A  is  turned  from  a  piece  of  mild  steel  to 
fit  the  mandrel  and  roller,  with  a  collar  left 
on  to  take  thrust,  while  B  is  turned  from 
cast  Iron  or  steel  if  convenient,  and  revolves 


The  following  items  are  taken  from  the 
November  Issue  of  Sparks  from  the  Anvil: 

In  annealing  -  cold  rolled  steel,  gas  Is 
turned  Into  the  annealing  boxes  after  they 
are  removed  from  the  furnace.  The  burn- 
ing of  the  gas  uses  np  any  air  that  might 
come  In  contact  with  the  steel  while  cool- 
ing. By  thia  method  the  steel  comes  out 
of  the  IrazeH  in  bright  condition. 

Wber«  a  defect  occnrs  in  a  finished  arti- 
cle DUide  of  stMl,  and  always  in  the  same 
piacB.  the  itMl  la  not  at  fault;  there  la 
-T"    ',  wltb  the  method  of  mak- 


freely  on  A  with  the  work,  which  runs  much 
truer  than  with  the  usual  solid  center  In  a 
rough  pipe.— Engineer. 

BLACK  INK  FOR  RUBBER  STAMPS. 

Nlgrosln  3  parts,  water  15  parts,  alcohol 
IB  parts,  glycerine  70  parts.  Dissolve  (be 
nlgrosln  In  the  alcohol,  add  the  glycerine 
prevtouBty  mixed  with  water,  and  rub  well 
togatb«r. 
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70  BAI«AJiCB  A  LOOSE  PULLEY. 

A  «jiiJ«'WbcT    ZM'.'f>'r''  plan  for  balancing  a 

Umw»'  i9U\WT   it    <i-r-*--r;J»-J  as  follows  in  the 

WoodvuTK**-;      A-*^'  it  his  bwn  bored  out 

nnidr  fur  o*^-  ^--'^  *'  °f^'°  ^  smooth  arbor 

tiaa:  -*  i^''.'i  7    ♦--^--rt-^  in  place.    Wind  a 

•vrt  i.r^'V>i   "-^   -"^^'*  '*''  ^^^  ''^™»  accordinp 

i«    ♦.-^   .^  -  -    -^7.  ■^'*'^  -^^♦^  t'^<>  cord  a  long, 

*^-i.  -ii :-   •--«'   rir^-x-lr.ds  it.  giving  the  pul- 

i^  -u#^   3it-r:t"-n    *^^'^  to  unwinding  proet»ss. 

?"1**    nii«*r   *^«-    '"'-    ^^*^  '^'"^  **  ^o*  **^  to 

-tii»   5»ii'.»*7.     ■•'^'    '•^•^   ^''*^'   except  that  the 

•nr-l    •-«•«♦*?*    -t   •■>  tiold  the  same  in  place. 

V'i,.n  V:u*    ?n[>7    •-•   p**rfectly   balanced   it 

T'll  .-Till  I  :nt^ar  t:rr>^  n  ithout  "chattering." 

aatats^  aHoriEB  thaw  a  patterk. 

I  t«»nii  r''*^  '*'  ^k*"''f^  «bowinff  how  we 
iuiit»*  I  vV>.r  ^^»t'riz  off  a  5-foot  pattern 
.n  I  ^-f^S.  *^**  -^i'li'-'it  cutting  the  pat- 
vrti-  «i7*  *  rrosT*-«T<»rid*'nt  of  the  American 

>0  -.--•t-  '■"'•'-  -**t  ^'^**^  t***-  P*n  off  ont* 
*o*  cf  tt^  '-n-rf*.  a«.  tU»  top  being  a  flat 
furfac*-.  a  .«li;?-t  ?«bift  would  not  matter; 
or,  to  avoid  tliif*,    we  ^i-ould   have   bored  a 

A 


WHEN  THE  WHI8TLB  BLOWS. 


Tho  whirrlDfT  wheel  nod  the  rasklog 

And   tbo  hisslnts  plaue  are  still; 
There's  slleuco  down  in  the  darksome  mine, 

Aud  Hileuce  up  in  the  will. 
The  hammer  and  axe  are  east  aside. 

The  shovel  and  pick  repose; 
And  the  sawduHt  settles  In  drifts  of  gold 

When  the  whistle  blows. 

Beneath  the  shade  of  a  spri^adinff  tree 

They  sit  with  their  dinner  palTs, 
A  RFoup  of  earnest  and  brawny  men 

\Vlth  mu8cl<>8  as  hard  as  nails. 
Their  lot  is  labor  from  early  dawn 

To  the  daylight's  weary  close, 
ATlth    an   hour   of  ease  when   the   clock   itrlkes 
twelve, 

And  the  whistle  blows. 

The  breeze  is  fanning  their  heated   brows. 

And  to  some  a  drenm   it  brings 
Of  a  cottage  small,  and  a  garden  gay 

Where  the  robin  builds  and  sings; 
A  window  curtaintHl  in   spotless  white 

And  framed  In  n  erhuHon  rose, 
And  a  smiling  faoe  at  the  open  door 

When  the   whistle   bluws. 

They  feel  no  envy  of  Llm  who  dines 

Fnini  damask  iind  silver  rare. 
On  delicate  fruits  and  costly  wines. 

With  lackeys  behind  bis  chair; 
For  the  brood  they  eut  Is  twice  as  sweet* 

And  the  rieh  man  seldom  knows 
The  keen  delljrht  of  the  sons  of  toll 

When  the  whistle  blows. 

—Leslie's   Wceklj. 


MOLDING  SHORTER 

hole  Ihroujrb  the  patttTn  to  clear  tlie  pin. 
The  pattern  was  r:iiiim«*«l  up  in  th«»  usual 
way,  only  the  dra;:  was  rais^Ml  from  tbt» 
lioani  tli«'  tlii<*knrs»«  nf  the  p:itt«'ni.  and  tlif 
|):ittern  proJiH-t<Ml  from  tL<*  Mnd  of  the  flask. 
.\fter  tlie  ii»i»**  ^^•*''  t:ik<-n  off  and  tli».'  pat- 
tern drawn,  we  st«»pp«Nl  off.  as  markinl  by 
lino  .\  n.    We  did  not  want  to  rut  the  pat- 


THAN   THE  PATTERN. 

TO  CUT  SMALL  KEYWAYS. 


Where  small  key  ways  have  frequently  to 
be  cut  in  a  shop  not  otherwise  equlppi^d  the 
following  l^n;rlish  kink  from  tlie  American 
Machinist  may  be  found  useful.  A  broach. 
su<'h  as  shown  In  the  sketch  is  used,  the 
work  beln^  held  in  a  vise.'  in  a  bush,  an4 


OrtdniU  Ta[»r 


-*t<- 


COMDINED  nKOACII    AND  ARIWR. 


tern,  and  we  did  not  have  a  spare  flask  Inii^ 
iMMMmli  to  take  all  the  pattern,  so  this  was  a 
case  of  necessity. 


tb«'  brnnrh  driven  throu}:h.  \  broach  of  this 
doHcripMiMi  Is  very  strong;  and  the  holes  are 
nut  Injuri'd  by  It. 


-♦♦ 


-■-•' 


rott«»n%%'iMMl  Ih  w«»rtli  40  per  cent  nion» 
than  i»n«*  yi*ar  a^o.  It  Im  rapidly  licoouiiUR 
iK*nrce  oncl  valuubh*. 


A  met! ' 


^  poiitiTe  pro- 


HOME  HADE  OIL  FILTER. 

Here  la  unolUer  Lorui'-uiudi?  oil  Alter  to 
udd  to  et'verul  alriiady  described  In  these 
euluiDiis.  This  one  Is  from  The  KiinUieer, 
ntid  tliP  writer  aiys:  "I  have  a  filter  wblch 
workg  on  the  principle  of  eiiplliarr  altrac- 
I  tloa  that  any  tlniier  Wilt  make  for  |G.OO. 

First  have  n  cad  with  a  top  roarto  out  of 
[  heavy  tiD  or  galviiulxed  IroD  30  inches  bltili 
by  20  [neheB  In  dluni- 
eter  with  n  fnticet  H-j 
from  the  bot- 
tom,   and    a    slnilntT 
nttai'liL'd  on  the  lueldc 
of  the  cnn. 
Next  have  a  smnll- 
■  ran  20  Inches  long 
k'  14  Inches  In  dlam- 
■■r.  made  with  three 
•-     riopc  the  latter 
•lile    of    the    largo 
(L  From  a  dry  Kooda 
•ire  obtain  three  rolls 
of  cotton  Imltlni;  and 
iiflklDK  three  folds,  six 
^hMiD«MMi.  (Iwn  roll  It  stdowlse  nnd  tie  It 
I  dlrliif;  tff  prevent  It  from  unrulllnu. 
I  "Mm  tbn  mtlii  onil  put  one  end  Into  the 


That  an  Increase  In  speed  ri 
quires  additional  power  1e  Illu» 
truted  uecuHvely  In  the  CQ 
showing  the  comparative  size  o 
twu  electric  generators.  Lotll 
are  of  equal  capacity,  but  owhij 
to  the  much  greater  speed  i 
the  BUiiiller  It  produces  Just  ( 
much  current  as  the  other; 
These  machines  are  each  ZW 
kw.  capacity;  the  armature  < 
the  larger  revolves  at  100  revo- 
lutions per  minute,  while  th^ 
speed  of  the  small  one  Is  90O 
per  niluutc. 

The  ndvantugcB  of  thesm. 
maehtaea  arc  a  saving  In  wcigttt 
and  size.  The  slow  speed  I 
chine  weighs  35,000  pounds;  the 
lii;;li-speed  only  9,500  pounds, 
larger  eontahis  S.TOfl' 
'l^i  of  copper  more  than  the 

Income  tux  returns  show  that 
citizens  of  Great  Britain  have 
invtsiled    f 5, 630,54 0,500    abroad. 


small  can  and  let  the  other  end  extend  ovct 
llie  side  into  the  large  can.  Fill  the  emalt 
can  with  new  oil  pouring  some  over  the  rolli 
and  let  It  stand  for  eight  hours.  Capillary 
attraction  will  take  about  eight  Inches  out 
of  the  inner  can.  Then  you  can  fill  It  full 
of  dirty  oU. 

The  more  rolls  of  cotton  the  faster  It  will 
flKer.  Be  sure  not  to  have  any  water  mixed; 
with  the  oil  as  it  will  filter  water  as  welU 


btdd  It  longthwise  i 


i  oil. 

HOW  TO  SOFTEN  CAST  IKON. 

A  Germim  aulliorlty  says,  to  soften  cart 
:rf)ii,  heat  the  whole  piece  to  a  bright  glow 
and  t-radually  cool  under  a  covering  of  One 
coal  dost.  etc.  Small  objects  are  pueked 
In  (]uantitles,  In  a  crucible  In  a  furnace  oe 
open  Are,  under  materials  which  when 
heated  to  a  glow  give  out  carbon  to  the 
Iron.  They  should  be  heated  Rradually, 
kept  at  a  bright  heat  for  an  hour  and  al- 
lowed to  cool  slowly.  The  substani 
ommended  to  tw  added  are  cast-iron  turni 
Ings,  sodium  carbonate  or  raw  sugar, 
only  raw  sugar  Is  used,  the  (juantily  should 
not  l>c  too  Hmnll.  By  this  process  It  li 
said  that  Iron  may  be  made  so  soft  that^ 
It  caQ  almost  be  cut  with  a  pocket-knife. 
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PSOFESSOR  RATEAU  ON  STEAM  TUR 

BINES. 


Tit  Hew  En^BB  ihMt  Will  Probably  ReTOlationize 

Eopne  Building 

At  the  recent  EiifriueiTliig  Conference  fii 
f»ndon,  Prof.  Rateau,  of  Paris,  read  a  pa- 
IffT  on  tbe  steam  turbine.  He  stated  tbat 
while  c;.  A.  Parsons  and  tbe  Swedish  cn- 
;^neer  de  Laval  are  tbe  two  foremost  names 
In  connection  with  the  deveiopment  of  this 
typ*f  of  en^fine  tbe  idea  is  not  new.  Its 
IKj^Aibilities  were  indicate*]  by  the  French 
*.njfine*'r  Tournair^*  in  1853  and  both  Par- 
•fBfxA  ao'l  de  Laval  have  since  adopted  his 
finfffff-jit'd  plan. 

The  Kh;fln'-erinff  Times,  London,  con- 
dfnvr«  tbe  follow  ins?  from  tbe  paper:  As 
in  the  r-^Mr  fjf  tb<'ir  bydraullc  analogues, 
*f*«ir.-»'jr^::.'-«  u.sty  l*e  divided  into  two 
j»r;r>:;rt:  '!;»••/.'**.  :i'-fion  and  n»action  tur- 
t:r>r^:  utA  '<i''\  of  tb"*«*  classes  Is  sub- 
^it'A*-*'^  .'I'.'or'i.'r.;;  y  as  tbe  turbine  is  com- 
ir^*^  '.f  H  *'.:.z>  wb"<'l,  or  of  several 
»:,*♦>.  *Tz\<-r**"\  »»rj^-'-''*s*iveIy  by  tbe  steam 
::j  "y-,"^*  of  *:i;fnn<f}Ti.  Amonff  re-action 
t*;r^/ -•-*'•  '5;.-.!'/V0'jjs  In  hydraulics  to  the 
w«-;:-V:r.ov.;^  ■  Jor-v;jr'  turbine),  of  which,  as 
r:. •:.•;;.>•  r:.;j' hirj*-*,  tbe  prototype  is  the 
•p4r»/^f;-"  '■;.-■' ;rj«*.  tbf'  str'am  is  only  par- 
lj>:;y  •'XpriLdM  in  tbe  distribution,  and  ac- 
'I '«>«-«  /"  fijli  ''Xpansfon  in  tbe  movable 
wb*'*-!  'lb*'  "t'-iim,  tlHT^'fore,  acts  on  the 
}f]hil'-*  at  ffUff  by  Its  pH'ssiire  and  Its  veloc- 
ity. Tb**  mov^ible  wIh***]  is  thus  subjecti»d 
on  itji  two  ffi'«'H  t'»  pressure  of  different 
amount,  fau'*\uK  lon;;ltudinal  thrust,  wtilch 
b;ij*  to  lie  biiian'-ed.  These  differences  of 
pn'«*K!ir«»  r<'iid<'r  It  n^cessjiry  to  reduce  to  a 
niinimuai  tb«'  rb'aranfe  between  tbe  mov- 
able wbi-*'!  and  tbe  walls  b^-  which  tbe 
sti-am  tends  to  esfjipe  wltboiit  traversini? 
tbe  titndes  and  ho  doint:  useful  work.  It  is 
ii:dlsp<'nHal>le  tbat  tbr*  distribution  of  tbe 
stiTini  Hbnuld  be  effected  ovor  tbe  whole  cir- 
ciinif«T«'nc«»  of  tbe  movable  wheel  In  order 
to  avoid  movements  of  pulsation  very  pre- 
jndicbil   to  efBrii-ncy. 

In  tbe  "ar-tion"  turbine,  on  the  other 
band,  tbe  steam  only  acts  on  the  movable 
wluM'ls  by  Its  velocity.  Each  wheel  re- 
vulv«»s  In  n  cjislnjr  In  which  tbe  pressure  is 
unifnrm.  Therefore  tbe  steam  does  not  pro- 
duce any  sensible  longitudinal  thrust  on  the 
movlniir  pnrts,  which  dispeniieii  with  the 
necessity  for  any  npeolal  provision  to  nea- 
tnillxe  such  thmst.  The  steam  does  not 
tend  to  rush  across  the  blades  In  order  to 
pass  from  one  face  to  the  other  at  the  ex- 


pense of  efficiency.  It  Is  therefore  possible 
to  provide  sensible  clearance  between  the 
movini^  and  fixed  parts,  and  consequently 
to  disregard  the  wear  of  the  shaft  bearing. 
Further,  is  is  possible,  if  need  be.  to  pro- 
ject the  steam  on  to  one  point  only  of  the 
circumference.  Finally,  under  the  same 
conditions  "action"  turbines  revolve  at  a 
less  velocity  than  "re-action"  turbines.  This 
renders  more  easy  the  direct  conpling  to  the 
machines  worked. 

It  is  not  necessary  to  Insist  on  the  well- 
known  advantage  possessed  by  turbines  in 
general  of  smooth  and  continuous  move- 
ment of  rotation,  but  the  excessive  speed 
for  which  they  are  obliged  to  be  designed 
in  order  to  meet  the  speed  of  flow  of  the 
steam  constitutes  in  many  cases  a  serious 
inconvenience,  e.  g..  In  its  application  to 
ship  propulsion.  For  a  long  time  this  ham- 
pered their  use  for  electric  installation,  but 
latterly  dynamos  of  very  high  speed  have 
been  constructed,  worked  by  steam-tur- 
bines, constituting  an  outfit  of  light  weight, 
requiring  small  space,  and  although  of  am- 
ple power,  of  low  cost,  and,  as  a  conse- 
quence of  working  and  upkeep,  as  simple 
as  can  l)e  desired.  It  follows  that  for  this 
purpose  tbe  steam-turbine  may  be  expected 
rapidly  to  supplant  tbe  piston-engine. 


OIL  PRODUCTION  IN  CALIFORNIA. 

Tbe  amount  of  oil  consumed  on  the  Pacific 
coast  during  the  past  four  years  is  astonish- 
imr,  having  Increased  from  4,000,000  barrels 
in  1900  to  over  20,000,000  in  1903.  All  this 
oil  was  taken  from  California  wells. 

The  oil  is  found  in  strata  of  sand  where 
It  is  held  in  suspension  like  water  in  a 
pponKc,  and  lies  about  1,000  feet  below  the 
surface.  Such  a  well  costs  |4,000  to  put 
down  and  in  operation.  Tbe  oil  brings  M 
cents  a  barrel  at  tbe  well.  Enterprise  gives 
tbe  following  table  for  estimating  the 
amount  of  oil  suposed  to  be  contained  in 
the   oil    sand: 

One  acre  of  land  with  sand  100  feet  tiiick 
contains  155,400  barrels. 

One  acre  of  land  with  sand  200  feet  thick 
contains  810.800  barrels. 

One  acre  of  land  with  sand  300  feet  tiilck 
contains  466.200  barrels. 

One  acre  of  land,  with  sand  400  feet  Hpfi^ 
contains  621.600  barrels. 


The  brains   of  the  J 
and  female,  ayerMN 
thow  of  tte  b 
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SEEP  TOUR  BELT  PITS  DRY. 


A  certain  manufacturing  concern  which 
nses  a  very  wide  and  expensive  beit  recent- 
ly had  a  costly  experience.  The  belt  pit, 
made  in  the  usual  manner  as  shown  in  the 
Cut  A,  filled  with  water  one  Saturday  night 
and  by  Monday  morning  the  belt  was  near- 
ly ruined.  The  American  Machinist  tells 
how  a  future  accident  of  the  kind  may  be 


prevented.  It  suggests  that  belt  pits  be 
built  as  shown  in  the  cut  B.  Not  only  would 
the  pit  hold  a  large  amount  of  water  before 
reaching  the  belt,  but  at  X  is  placed  a  trap 
which  allows  water  to  drain  to  the  sewer, 
but  which  closes  automatically  If  any  back 
water  attempts  to    enter.     In    addition    a 


float  should  be  set  to  give  a  continuous 
alarm  on  an  electric  bell  in  the  engine  room 
and  office  should  the  water  ever  reach  the 
danger  point. 


ECHOES    FROM    THE    IRRIGATION    CON- 
GRESS. 


The  Irrigation  Age  contains  the  following 
In  Its  report  of  the  recent  Irrigation  con- 
gress: 

Washington  correspondent,  attempting  to 

he  fnnny  at  expense  of  Idaho  man,  poking 

ftt  nriae  pnmpkln:   '^  say,  they  raise 

■  ♦***"  that  where  I  came  from.** 

^ntempt:  "Apples,  Is  It? 

ttmli  huckleberries." 

.  the  f^p 


from  Virginia.  The  Oregon  rxa?i  snickered. 
"What  you  laughing  about?'*  demanded  the 
Virginian.  "Oh,  nothing,  but  that  cigar  ^s 
made  of  fresh  cured  Oregon  beet  leaf." 
Virginian  puffs  away  for  a  while,  then: 
"Well,  it  goes  to  show  what  irrigation  will 
do." 


INCANDESCENT  LAMP  WITHOUT  PLAT- 

mUM. 


L'Electricien,  of. Paris,  says:  The  Com- 
pagnie  Generale  has  been  able  to  entirely 
abandon  the  use  of  platinum  in  incandescent 
lamp  manufacture.  Heretofore  attempts 
have  been  made  to  substitute  for  the 
platinum  one  of  the  ferro-nickel  alloys  in- 
vestigated by  Dr.  Guillaume,  but  these  have 
not  resulted  satisfactorily.  The  method  em- 
ployed by  the  French  firm  is  based  on  the 
use  of  a  special  cement,  the  composition  of 
which  is  not  disclosed.  With  the  cement  it 
is  possible  to  make  a  perfectly  air-tight 
Joint  between  the  leading-in  wires  and  the 
glass. 


HOW  TO  MAKE  PIVOT  FILES. 


Pivot  files,  constantly  in  use  by  jewelers, 
may  be  made  from  the  following  directions, 
according  to  the  Pacific  Goldsmith: 

Dress  up  a  piece  of  wood,  file  fashion, 
about  an  inch  broad,  and  glue  a  piece  ot 
fine  emery  paper  upon  it.  Shape  your  file 
then,  as  you  wish  it,  of  the  best  cast  steel, 
and  before  tempering  pass  your  emery  pa- 
per heavily  across  it  several  times,  diagon- 
ally. Temper  by  heating  to  a  cherry  red, 
and  plunging  into  linseed  oil.  Old  worn 
pivot  files  may  be  dressed  over  and  made 
new  by  this  process.  At  first  thought  one 
would  be  led  to  regard  them  too  slightly 
cut  to  work  well;  but  not  so.  They  dress 
a  pivot  more  rapidly  than  any  other  file. 


The  Noble  prize,  the  blue  ribbon  of  the 
scientific  world,  has  been  awarded  by  the 
Swedish  Academy  of  Sciences  to  Sig.  Mar- 
coni, the  inventor  of  wireless  telegraphy, 
for  making  the  most  important  invention 
of  1902.  The  prize  consists  of  |40,000  anu 
was  provided  for  in  the  will  of  the  lat< 
Alfred  Noble,  who  died  six  years  ago. 


British  soldiers  with  defective  eyesight  aie 
now  required  by  the  war  department  to 
wear  glasses.  This  Is  considered  a  radical 
order  for  conservatlYe  England. 


sow  TO  SEHD  HDSIC  BY  TELEPHONE. 

Tbe  drawing  iDdicatoa  a 
■netbod  lliat  bag  been 
nwd  to  s«nd  muBfc  out  on 
m  toll  line  bo  that  all  tbe 
parlies  on  tbe  Ddc  could 
liivr  It.  Tbe  apparatus  Is 
tTude  bat  bas  been  found 
to  work  well  and  eoneld- 
eiiuK  tbe  miKerlals  from 
wfalcb  It  was  made,  bas 
pnld  for  itself  many 
times,  says  tLc  Amerlean. 
Telephone  Journ.Tl.  Tbe 
transmitter  la  sliown  in 
atxtUin,  tbe  rest  of  tbe 
drcoit  iM'lnK  Indicated  dla- 
Krammallcalty.  It  will  be 
noted  lb»t  tbe  transmlt- 
tlnit  npiiiinitus  Is  sus- 
pended from  ttic  celtlnit 
by  conls.  Tills  Is  dune  so 
tbat  tbe  ordinary  vibra- 
tions of  the  room  will  not 
■ffec-t  It  and  also  so  tbiit 
It  can  l>e  easily  moved  from  place  to  place. 
B  Is  a  tin  funnel,  3  Ineliea  In  diameter  at 
tbe  top  and  14  in<-be3  In  diameter  at  tbe 
iMittoni.  II  Is  granular  carbon  and  F  is  a 
bifjek  of  cnrlion  atlaclied  to  a  strip  of 
nietul  wlil<h  Is  arraniied  so  that  tlie  pres- 
sure of  tbe  earlKin  block  on  tlic  Kniuular 
rarlmn  eon  be  roKUlated  by  tbe  tension 
screw  .1.  Tbe  little  slandnni  wblcli  Uolds 
J  (trblcb  can  l>e  an  ordinary  wood  screw)  Is 
of  seasoned  wood.  E  Is  a  disk  of  tin  wblcb 
Is  tbe  dlaplirngmon  wliicb  the  Krunnlarrar- 
Ixm  rests  and  K  Is  n  felt  rlnt;  to  confine  the 
earlfon  to  Its  proper  pliicc.  The  apparatus 
linH  iH-on  nsetl  to  send  music  50  miles  over  a 
party  line.  Tbe  switch  D  fs  used  to  cut  tbe 
transmitter  into  tbe  line  or  to  cut  tbe  line 
Ktralebt  thromib  ns  Is  desired.  The  tension 
Hcn-w  J  should  t>e  adjusted  until  the  Haten- 
lUK  party  siiys  be  can  bear  liest. 

USraG  EXPLOSIVES  IN  HINING. 

nisensslm;  tbe  use  of  eiplosives  In  minins 
opi-ratlnns,  J.  H.  Karku  says:  "In  soft 
material  the  action  of  a  hiffh  explosive  is 
ti")  local  to  make  It  economical,  and  a 
weaker  and  slower  one  will  Klve  much  hft- 
ter  results.  The  charge  should  be  eoneen- 
trated  as  much  as  possible  at  tbe  bottom 
of  tbe  bore-bole,  and  chamherinK  the  bole 
Kires  good  mtilta.     Tbla  may  be  done  bj 


placing  a  small  quantity  of  tUgh  exphMlre 
at  tbe  bottom  of  tbe  bol&    Tbe  primer  Is 


I  I  H. 


placed  In  this,  and  dry  sand  poured  Into 
the  hole.  If  now  tlie  charge  Is  exploded, 
the  bole  will  Ik;  enlarged  at  the  bottom,  and 
a  large  charge  of  explosive  can  be  pnt  in, 
witb  which  the  blasting  proper  la  effected. 
Never  attempt  to  thaw  frozen  dynamite  by 
roasting,  toasting,  or  baking  it,  and  never 
put  It  In  liented  vessels,  boilers,  or  before 
llres.  Xever  put  a  cap  on  to  charge  a 
primer  unlit  ready  to  use  It:  and  after  it  is 
capped,  never  let  It  out  of  hand  until  it  Is 
In  the  hole.  Keep  caps  away  from  dyna- 
mite; tliey  should  never  come  near  each 
other  till  they  arc  to  be  used.  Never  allow 
smoking  near  the  powder  or  exploBtve. 
Never  use  a  metallic  rammer.  Do  not  get 
nltro-glycerlne  on  the  fingers,  as  tt  li 
absorbed  and  causes  headncbe.  lUTarlably 
prepare  tlie  primer  at  a  distance  rrom  tbe 
explosive." 

Calirnrnin  redwood  Is  being  used  to  qtlen- 
did  advantage  In  the  construction  ot  tba 
Mg  pipes  used  for  conveying  water  to  the 
electric  iwwer  houses.  They  cost  le«  tlUHl 
nictnl  pipes  and  are  more  durables 

The  principal  cause  of  rail!  creni 
double-track  railroads  la  tbat  tbe 
a  given  track  la  all  In  on* 
tbe  beavler  and  tmttr 
the  nOa  will  am 
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Cost  of  starting  a  Small  Brickyard 


ADton  Vogt,  an  expert  brlckmaker,  con- 
tributes an  Interesting  article  to  Brick,  the 
representative  organ  of  the  clay-working 
trade,  from  which  we  extract  the  follow- 
ing: 

The  extraordinary  demand  for  clay  prod- 
ucts all  over  the  country  has  turned  the 
eyes  of  the  big  investors  towards  their 
manufacture.  Statements  of  fabulous  prof- 
its to  be  made  in  the  brick  business  are 
quoted  from  mouth  to  mouth— brick  can  be 
made  and  loaded  on  cars  for  $3  per  M.  and 
they  sell  from  $6  to  |7  per  M.;  profit  $3  to 
$4  per  M.  Given  a  yard  with  a  20,000  ca- 
pacity per  day  the  profit  will  be  from  $60 
to  180  daily.  This,  of  course,  is  on  papet^ 
and  for  the  sake  of  enlightening  intending 
clayworkers  as  to  the  actual  figures  ot 
brick  manufacture  on  a  small  scale  we  pre- 
sent a  resume  of  the  equipment  of  the 
smallest  kind  of  a  brlckmaking  plant. 

To  begin  with,  if  only  a  tempering  wheel 
is  used,  this  wheel   will   cost  with  freight 
about  $125.     Next  a  dozen  molds  must  be 
ordered,  three  bricks  in    a    mold,    costing 
with  freight  about  $20.     While  the  wheel 
and  molds  are  on  their  way  from  the  fac- 
tory, six  pits  must  be  dug,  two  for  soak- 
ing clay,  two  for  grinding  and  tempering 
and  two  for  filling;  these  for    a    yard  of 
12,000  brick  daily  capacity.    The  digging  of 
these  pits   will    cost   $30   inclusive  of  the 
laying  of  the  fioors,  the  lumber  for  which 
will  cost  another  $54.    Six  hundred  feet  of 
1-in.  lumber  are  required  for  each  pit  at 
the  rate  of  $15  per  M.  ft.    Two  carts  for 
hauling  the  clay  will  cost  $80  and  a  pair 
of  horses  or  mules  to  haul  and  temper  the 
clay  can  be  obtained  for  about  $200.   Then 
come    the    smaller    items;    picks,    shovels, 
axes,  hammer,  saw,  etc.,  about  $20  worth. 
Two  mud  barrows  $10;  two  sand  barrows 
$7;  two  molding  tables  and  sand  boxes  $12; 
mnning  boards,  hacking  planks  and  lumber 
for  covering  about   $40,  and    other    small 
apparatoB  about   $40   more.     The  harness 
and  feed  for  the  mules  can  be  figured  at 
$75.    This  makes  a  total  of  $693  for  the 
outfit  and  then  about  $300  must  be  in  hand 
for    operatiiig    expenses.     Briefly    stated, 
fSien-  no  one  slMmld  flgnre  on  embarking  lit 

»  on  pA  matter  how  small 


cents  per  M.,  digging  the  clay,  filling  and 
tempering  will  cost  70  cents  per  M.  inclu- 
sive of  horse  feed.  Molding  will  cost  30 
cents  per  M.;  mud  wheeling,  25  cents  per 
M.;  off -bearing  with  three  boys,  30  cents 
per  M.;  hacking  in  the  yard,  10  cents  per 
M.;  loading  to  the  kiln,  20  cents,  and  set- 
ting, 15  cents  per  M.;  casing  the  kiln,  5 
cents  per  M.  Coal  or  wood  will  cost  $1  per 
M.;  labor  for  firing,  25  cents  per  M.;  load- 
ing In  cars,  25  cents  per  M.;  a  total  of 
$3.80  per  M. 

So  far  the  figures  wonld  seem  to  show 
a  fair  profit  in  the  brickmaking  business, 
but  the  brlckmaker  has  both  an  ally  and 
an  enemy  In  the  weather  department. 

Suppose  12,000  bricks  were  molded  today 
and  ruined  during  the  night,  then  the  next 
12,000  would  cost  twice    as   much  or  $7.60 
per  M.    There  would  be  simply  no  profit  at 
that  price  and  that    Is    the   figure   which 
many  bricks  cost,  less  the  setting  and  burn- 
ing.   One  case  in  particular  can  be  quoted 
where  200,000  bricks  were   made  and   the 
labor  paid  for  and  only  101,000  were  set  in 
the  kiln  on  account  of  unfavorable  weather 
conditions.    Of  course  this  101,000  cost  more 
by  the  time  they  were  burned  than   their 
market     value.     These    things    happen    in 
open     yards     without    any    shelter.     It  is, 
therefore,  not  advisable  to  make  any  bricks 
by  any  process  without  providing  a  suitable 
shelter  for  them  after  they  are  made.    Six 
thousand  bricks  per  day  under  shelter  will 
bring  more  than  20,000  bricks  laid  out  in 
an  open  yard  at  the  mercy  of  the  weather, 
but   this   sheltering   costs   money   to   erect, 
and  this  additional  cost  must  be  added  to 
the  sum  estimated  for  the  equipment  of  the 
yard   as  first  mentioned.     There  is  money 
in  the  brick  business  if  the  enterprise  is 
managed  right,  but  not    so    much    as    the 
amateur  imagines  or  as  the  skillful  manip- 
ulator of  the  black  pencil  on   white  paper 
is  able  to  show. 

This    country     is     filled    with    brickyard 
graveyards. 


A  new  material  for  joining  pipes  is  called 
"leadite,"  because  it  replaces  lead  in  many 
ordinary  uses. 


wUl  cost         In  Wisconsin  a  roof  covered  with  sheet 
'luOOO      sine  in  1864  is  still  in  fine  condition  and  has 
IB     neyer  cost  one  cent  for  repairs. 


SHOP     NOTES 


THE  EVOLUTION  OF  THE  TIRE. 


Tbe  sreateal  Iniproveuient  in  veliicle  con- 
flmtrtlriD  trait  wbin  xame  lirlclit  blitcksmltli 
tbPngbt  (if  bcatluR  the  tiroa  and  BlirinklDi; 
tlwrm  on  tbe  whefl.  Wliilo  man.v  rliilm  the 
boanr  It  Ix  not  known  to  wlmui  [t  rlRhtly 
bftunica.  Prevlinm  to  tbiH  pvc'iit  tires  wore 
nude  lu  Rbort  sections  und  beld  on  Die  fel- 
loe* with  nntls.  When  xtnrtlnK  on  n  long 
baul  tbe  driver  a1n-aj-«  [a!d  In  ii  (,'ood  Bnpply 
of  nails  to  use  on  the  trip.  Tlie  West  Tire 
Setter  Co.  bas  put  Into  a  few  lines  of  versi^ 
tbls  IntcrcstinK  bliitorlca)  event: 
A  smart  imlfb  tb'oiifcli 


Wrlilcd   It 

"if  rn";" 

Manr  a  Ii 

1.1     «UH 

l>:ili 

"""-T" 

t  tlilriK.  ■ 

wnH 

n  woiirt-rfol  dnj 

CUTTING  LEFT-HAND  THREAD. 

To  tbe  Killtor:  1  n'.tl.-p  in  tlie  nrpeniber 
nuinlK.r  tlic  arti'-Ii>  on  cnttlnt;  left-hand 
IhreadH  w-ltb  rlclit-hiind  tools.  Aliont  two 
yean  hro  Mnme  one  udvertlsi-d  In  tell  bow 
to  do  tliin  fur  ^T,.  Tliis  aronsi>d  my  interest 
and  I  wcrkiil  onl  alHiut  (lie  xinie  ni<  yon 
itlatft  cxci-iit  In  pliiie  of  tlie  V  lilnik  I  plnci-cl 
onotli'T  tajt  the  stiine  :tK  on  tlie  other  sUte. 
To  make  the  iint  flrnt  eut  the  left  thread 
on  n  ph-ee  of  Htei-1.  then  file  the  Riittprs  In  It 
and  temper  It  iiikI  cot  the  nuts.— T.  N. 
rhinips. 


A  small  fonndry  and  repair  shop  had  oc- 
eiiKlon  to  use  a  small  brass  furnaee  fur  very 
Iinmnllttte  work.  II  Is  so  stniple  in  con- 
sirnctlon  and  haft  t'lven  snch  excellent  re. 
snils  we  lllnstrnte  It  here  wllb  a  condensed 
ileHcrlpHon  from  llto  Fonndry.  Tlie  cut 
Hhows  n   section  of  the   furnace: 

It  consists  of  an  onler  shell  A  lined  wftb 
(Ire  brick  lis  shown  nt  C  Tlie  bottom  of 
tho  furnace  Is  all  com|>OBed  of  Are  brick. 
Tile  cnst  Iron  cover  F  Is  provided  with  an 
Iron  bandle  0.  Tbe  products  of  combiit- 
tton  escape  tbroafib  nlcka  cut  on  tbe  edge 
of  tbo  brick  waA  u  Btaown  at  H.    DIbmb- 


Bione  arc  shown  on  lIlDstratlon.  The  blast 
is  taken  from  a  small  centrifugal  blower 
wblcb  supplies  tbe  blast  for  tbe  forges  In 
the  smtthshop  and  Is  introduced  through  a 
one  aud  one-qnarter  inch  pipe  sbowD  at  G. 


I  his  pipe  e\lt  nils  about  four  Inches  abova 
lh(  bolliim  of  till,  fnrnnct  The  fuel  con- 
His-ts  uf  luitliratitt  <oiil  of  aliout  Krate-siae. 
A  Ik><1  of  about  3  to  12  Inibo^  thick,  depend- 
Inj,  upon  llii  (linr^e  to  be  melted,  Is  placed 
In  the  bottom  of  tht  furnace  and  the  cruel- 
lite  F  M  t  on  top  of  It  coal  Is  then  filled  Ik 
arinnd  tbe  sidts  of  tb<    (nicible  tip  to  tbe 


lop  I 


GIVING  IRON  AWAT. 


Many  a  raannfiiclnrinK  concern— and  tbe> 
are  nut  nil  lar^ie  ones— are  giving  AwmT 
tons  of  Inin  or  otiier  metals,  everj  year,  utA 
don't  know  it.  The  Foundry  explalna  how 
tills  is  done.  It  occurs  in  cnstlnga  of  con- 
siderable welKbt,  of  250  pounds  up.  For  !&• 
stance,  a  large  number  of  csstings  are  n- 
qnlTcd,  to  weigh,  ny,  260  pounds,  Tn 
avoid  constant  repairs  to  «  woodas  satf- 
an  Iron  one  li  nsrt 
bMiT  g 
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the  mold  on  all  sides  and  at  the  bottom. 
When  the  castings  are  weighed  it  will  be 
found  that  the  one  cast  in  a  mold  which 
was  excessively  rapped  will  weigh  275 
pounds,  or  even  more,  Instead  of  250,  as  in- 
tended. As  the  manufacturer  in  making  his 
price  estimated  on  only  250  pounds,  he  loses 
the  value  of  25  pounds  on  each  one. 

The  same  result  can  also  occur  from  a 
too  rapid  pouring  of  the  metal,  causing  the 
mold  to  enlarge  from  sudden  pressure,  and 
by  overfilling  the  riser  and  gates. 

TO  CHECK  EXCESSIVE  FURNACE  DRAFT. 


The  Illustration  will  be  sufficient  direction 
from  which  to  construct  an  effective  check 
draft  for  a  house  furnace.  The  furnace  had 
an  excessive  draft  and  fairly  pulled  coal  up 
the   chimney,   says   the  American  Artisan. 


The  smoke  pipe  of  seven  inches  diameter 
was  tapered  down  to  five  where  it  entered 
the  chimney.  This  did  no  good.  Then  a 
pipe  section,  as  shown  in  the  cut,  was  in- 
stalled, creating  an  eddy,  and  curing  the 
trouble. 

OILING  CYLINDER  OF  AIR  COMPRESSOR. 


In  an  address  before  an  engineering  so- 
ciety M.  E.  Stover  said: 

In  lubricating  the  interior  of  an  air  com- 
pressor cylinder  conditions  will  be  found 
different  from  those  existing  in  a  steam 
engine  cylinder.  In  the  former  the  heat  is 
dry,  while  in  the  latter  moisture  is  always 
present  Moisture  has  a  tendency  to  wash 
oil  from  the  surfaces,  whereas  with  a  dry 
heat  the  oil  adheres  to  the  surfaces  better, 
with  the  rcBuIt  that  a  given  amount  of  oil 
will  give  better  and  longer  service  in  the  air 
cylinder  than  in  a  steam  engine  cylinder, 
both  being  of  equal  size. 

Owing  to  the  intense  heat,  the  oil  used 

*^  ^n  Atr-compressing  cylinder  must  be  of 

90  Hmt  it  will  not  deposit  a  coat- 

feronit  oil  in  and  around  the 

^he  compreaaor.    If  of 

-  A*\  Yeaddng  the 

^mahm  and 


pass  off  with  the  air  without  affording  any 
lubrication  to  the  wearing  surfaces.  If  the 
oil  is  too  dense,  or  is  compounded  with  ani- 
mal or  vegetable  oils,  it  will  have  a  ten- 
dency to  adhere  to  the  discharge  valves  and 
passages,  and  will  gradually  change  to  a 
hard,  brittle  crust  or  layer  of  carbon,  which 
in  time  will  completely  choke  up  the  pass- 
ages and  render  the  valves  inoperative. 

#•» 

RAPID   IfETHOD    OF   TESTING  ARMA- 
TURES. 

A  handy  device  which  can  be  rigged  in 
any  shop,  for  testing  armatures,  is  in  use 
by  the  street  railway  at  Postmouth,  O.,  and 
is  described  in  the  Street  Railway  Review. 
The  test  is  made  quickly,  but  surely. 

The  armatuce  to  be  tested  is  mounted  be- 
tween lathe  centers  and  tested  just  after 
the  last  turning  down  of  the  commutator. 
A  board  clamped  to  the  lathe  carriage  car- 
ries two  brushes  so  placed  as  to  make  con- 
tact on  the  commutator  90  degrees  apart; 
one  brush  is  connected  to  the  ground  and 
the  other  to  the  trolley  through  a  series  of 
32  c.  p.  lamps.  Any  telephone  may  be  used 
with  a  head  receiver  to  allow  the  operator 
two  hands  to  work  with.  The  operator 
should  stand  on  an  insulated  platform  to 
prevent  accidental  shock,  in  case  the  trolley 
contact  should  happen  to  be  made  and  the 
ground  contact  broken. 

The  testing  operation  is  as  follows:  Place 
the  two  contacts  which  connect  with  the 
telephone  on  adjacent  bars;  if  everything  is 
normal,  and  there'  are  no  open  or  short  cir- 
cuits, the  operator  will  hear  the  generator 
current  very  plainly,  as  the  telephone  is  in 


OIVICB  FOR  TESTING  ARMATURES. 

multiple  with  -an  armature  coil.  The  arma- 
ture is  revolved  and  each  pair  of  bars 
tested.  Should  two  bars  be  short  circuited 
no  sound,  or  very  little,  will  be  heard,  de- 
pending upon  the  resistance  of  the  short. 


It  there  U  an  ojpen  circuit  do  sound  will 
be  beard  between  any  bars  until  tbe  bars 
are  found  between  wblcb  tbe  open  circuit 
occurs,  wben  a  very  large  sound  reeults,  as 
tbe  telepbone  Is  In  parallel  with  balf  tbe 
colls  In  series.  Tbe  time  required  for  test- 
ing by  tbls  metbod  la  only  a  few  minutes 
and  tbe  cost  Is  trifling. 

HEW  S0LDBEUT6  IBOIT. 

Ad  extremely  practicul  gan  soldering  iron 
was  recently  placed  upon  tlie  Berlin  market. 
As  Is  apparent  from  tbe  illuBtrutlon,  tbe 
copper  bit  Is  movable  and  can  l)c  placed  at 
any  desired  angle.  By  virtue  of  tills  con- 
struction the  Iron  Is  of  great 
convenience  In  Bolderim;  | 
metililc  wIki«  ho  located 
to  be  difflcult  of  ac-cess.  Tlif  | 
beat  genera tud  by  the  gas 
flame  (Bunsen  burner) 
utilized  to  its  fullest  extent  , 
In  tiiat  tbe  bollow  part  (A) 
prevents  rapid  radiation  aud  . 
conceutrutcs  tbe  beat  upon  ' 
tbe  copper  bit  (B).  Tiiis . 
system  of  Iicating  develops  u  ' 
suOlclently  liiKt  tenitH-rature 
to  permit  of  tbe  empliiynient 
of  a  coniiHirntivciy  smnll  piece  of  copjwr  in 
the  bit  aiid  also  economizes  in  tbe  amount 
of  gas  consumed.  The  size  of  tbe  fl.tnie 
can  l>e  regutntcd  at  will  und  tbe  apparatun 
attacbed  to  any  gas  Jet  by  means  of  a 
hose  and  opcnite<l  without  the  empioytueiit 
of  a  IiellowH.  Tbe  abort  length  uiid  cuu- 
parativcly  light  weight  of  the  Iron  iiiiikes 
It  a  moMt  convenient  anil  handy  tool  to 
nionlpulale. 


Wben  tbe  belt  Is  first  put  on  C  D  Is  fixed 
at  tbe  top  of  the  lugs,  then  the  motor  Is 
levelled  by  screw  E  F,  and  aa  belt  stretchea 
C  D  is  lowered  (at  one  end),  and  wben  It 


ue  of  this  c 
It  .^    I 

r 

"  W       I 


Is  In  contact  wttb  A  B  and  more  adjaatment 
is  required,  C  D  is  lowered  at  the  alolted 
lugs  1  and  2. 


TO  TIGHTEN  VEKTICAL  MOTOR  BELT. 

In  an  English  shop,  wberc  tbe  macbinery 
is  driven  hy  clectrl^'  motors.  It  wan  nwi-s- 
sary  to  use  u  vt-rtUMl  Ih'IL  'I'bc  tuetiiiid  of 
tiiklng  up  tbe  stretib  In  the  Irelt  Is  descrlLcd 
in  tlie  Kleetrical  Review,  London: 

A  B  Is  a  Uxod  casting,  flxi-d  to  (be  floor 
Willi  founilatlon  iKiltn,  having  cast  on  to  It 
two  slotted  Ings  ]  und  2. 

C  I)  la  a  similar  casting,  to  whicli  Is  l>olted 
tbe  motor.  At  1)  It  Is  hinged  to  1  and  2  by 
Iralts  wblcb  con  be  moved  up  and  down  the 
■tots  In  1  and  2.  At  C  are  two  lugs  having 
a  nut  tbrougta  wblcb  the  acrew  E  F  pasaes, 
being  fixed  at  F. 


HILLES'S  BRUSH  TO    CLEAN    COKNEKS. 


A  bomc-made  device,  easily  prepared,  tor 
cleaning  the  corners  of  sieves  In  flour  mills, 
is  described  In  the  American  Miller. 

Tbls  brush  Is  made  of  spring  steel  bent 
Into  three  U-shaped  arms.  In  eacb  arm  la 
riveted  a  block  of  wood  witb  bristles. 

The  advantage  claimed  Is  that  tt  will 
never  get  out  ot  sbope  or  break.     It  will 


clean  tbp  corners  of  the  sieve.  It  will  not 
got  clogged  in  the  wrners.  It  will  retMiind 
In  ail  irrc-gular  course,  tlina  covering  all 
parts  of  the  sieve.  It  can  lie  made  large  or 
small,  light  or  heavy,  to  suit  eondltlona. 


GASOLQfE  BOATS  FASTER  THAU  STEAK. 


A  small  boat,  witb  say,  2G- 
wlll  make  better  speed  witb  a  _ 
tor  than  a  steam  angUia.    Tba  «aml 
Is  In  tbe  sarlna  to 
plptny.    Th 


mCSEASUIQ  PULLET  DUMETBB. 

To  l&creeae  the  diameter  of  a  pnlley,  take 
a  four-Btrantl  manila  rope  and  make  one 
end  fast  with  a  hook'Sbaped,  quarter-fDCb 
bolt.  Wrap  tbe  rape  tlgbtl5  around  tbe  pul- 
ley, making  tbe  otber  end  fast  In  tbe  same 


manner  as  tbe  flrat  one.  An  8-lnch  pulley 
covered  wttb  Incb  rope  may  be  used  to 
drive  a  large  wbeat  elevator.  Tbls  Is  an 
Inexpensive  way  to  make  a  pulley  larger 
and  btlll  leave  the  face  true.  It  only  takes 
a  little  time  to  do  tbe  work. 


TREATUENT  OF  S0LDESIH6  IRON. 


Ht.  p..  P.tibtnsteln,  of  tbe  Chicago  Silver 
Plating  Works,  who  has  wide  experience  In 
ttala  line,  state?:  Of  course  it  Is  tbe  gas  or 
charcoal  or  wbatever  Is  used  in  heating  the 
Iron  ttuit  blackens  It.  To  keep  the  Iron 
bright  drat  prepare  n  solution  as  follows: 
Put  a  quarter  pound  of  sal  ammoniac  Into 
a  pint  of  water  and  permit  It  to  tboroii|;hly 
dissolve.  Dip  tbe  Iron  Into  tbe  solution  aud 
It  will  brighten  Immediately. 

Tbe  Iron  needs  filing  every  three  or  four 
hours  to  keep  It  In  good  condition.  If  It  Is 
not  died  frequently  It  will  acquire  sath  a 
beavy  coating  of  tin  that  It  will  not  melt 
tbe  solder. 

Tbe  best  add  to  use  for  soldering  this 

class  of  work  Is  muriatic  acid,  cut  down 

with  stnc  until  It  will   not  eat   (dissolve) 

nnjr  more  ilnc.    Then  take  three  parts  of 

that  **M    cot  down  "with  tbe  zinc,  to  one 

*    %  mm  and  clean  well  tbe 

flring;    Be  sure  and  do 

■due  In  tbe  bouse,  for 

It  boils  vp  li 


In  the  power  house  of  the  Camden  A  Su- 
burban railway  Is  a  unique  device  for  recov- 
ering cylinder  oil.  Part  of  the  time  the  es- 
liaust  Is  discharged  Into  tbe  condensers. 
The  Street  Railway  Jonrnal  describes  a  very 
novel  and  economical  feature  of  the  oiling 
system  In  an  arrangement  Iwth  for  recov- 
ering the  cylinder  oil  and  ntltltlug  tbe 
latent  beat  In  the  water  In  tbe  hot  well. 
The  overflow  from  the  condensers  discharges 
Into  a  lai^e  concrete  and  masonry  tank,  60 
ft,  long  by  H  ft.  wide  by  6  ft.  deep,  set  tbe 
level  of  the  boiler  room  Boor. 

Tbls  receptacle,  a  rough  section  of  which 
Is  here  shown.  Is  divided  by  tmrrlers  Into 
four  compartments,  tbe  barriers  being  so 
arranged  that  the  water  has  to  flow  over 
the  first,  then  under  tbe  second. 


Editor  Popul.ir  Mechanics:  Will  you 
kindly  give  a  few  suggestions  on  the  care 
and  treatment  of  a  soldering  iron  Hsed  by 
carriage  lamp  makers.  What  Is  the  best 
method  of  keeping  tbe  Iron  bright?  What 
iR  the  best  add  in  use  for  soldering  that 
class  of  work? 


tbird,  and  so  on.  Tbe  overflow  from  con- 
densers is  led  Into  the  first  of  these  com- 
partments, and  as  It  fiows  under  and  over 
tbe  barriers  of  tbe  tank  the  cylinder  oil 
collects  on  the  surface  of  the  water  In  each 
compartment.  In  this  position  it  is  auto- 
matically Bklmmed  off  by  funnel-shaped 
drain  pipes,  about  6  Ins.  in  diameter  at  tbe 
top,  as  illustrated.  It  has  been  found  pos- 
sible In  this  wny  to  recover  about  one-flfth 
of  the  oil  used  in  cylinder  lubrication.  It 
baa  also  been  foand  not  only  practicable 
but  desirable  to  use  tbe  overflow  of  this 
tank  for  iwller  feea  purposes.  Tbe  temper- 
ature of  the  water  avoragps  nbout  115  de- 
grees F.,  and  the  little  oil  that  Is  mixed 
with  the  water  aecmg  to  act  as  a  boiler 
compound  and  be  just  enough  to  precipitate 
the  mineral  matter  In  the  water;  in  fact, 
since  the  Introduction  of  tbls  water  the 
boilers  have  been  entirely  free  from  scale 
or  corrosion. 

John  J.  Camp,  of  Seattle,  Wash.,  will  start 
In  a  gnsollne  Inuncb  IS  feet  long,  and  at- 
tempt to  follow  tbe  western  coast  down  to 
Cape  Horn,  and  then  up  the  Atlantic  shore 
to  tbe  St  Lawrence  river.  Thence  through 
the  Great  Lakes  to  the  Mississippi,  np  tbe 
Missouri  and  Snake  rivers,  wh«re  e  short 
portage  will  bring  talm  to  the  Colambla 
river,  and  tlience  borne. 


CASTIHG  TO  ELEVATE  DSAFTING  BOARD. 

Where  II  Is  dt-sirtrd  to  use  a  drafting 
lioard  on  a  fiat  ta1il<^,  tbe  c-aiitlngs  sbotrn  lu 
the  cot  will  lie  tuand  of  sorvlci.'.  Tlie 
DTntXnaian  nays  the  base  of  the  cnstlng 
should  lie  4Vx  iDcbe:)  Id  diameter,  the  heiglit 


4  Incbeii,  tPrmi  nut  ills'  it>  «  Rharp  point  which 
holds  the  lioard  nod  prevents  slipping.  Bj- 
moving  the  i?aMtlni;  v.iiioufi  elevations  of  tlie 
tMwrd  are  awored. 


ment„    The  burniHblng  la  accompllflfaed  wKh 
tbe  ordinary  auda  and  burnlsber. 

HOW  TO  STAIGHTEH  A  SHAFT. 

Tlie  following  description  of  a  qnlck  n- 
pair  of  a  bent  shaft  of  an  electric  motor 
In  a  mill  may  prove  useful  some  day.  The 
American  Miller  says  the  shaft  was  bent 
at  A,  being  on  a  bearing.  The  bearing  could 
not  be  turned  down,  nor  could  It  be  muti- 
lated from  pounding.  The  shaft  was 
straightened  without  doing  either. 

Mr.  London  had  an  Iron,  B,  forged  to  fit 
about  one-lhird  of  tbe  way  around  tbe  shaft 
This  was  heated  In  a  furnace  and  wblle 
hot  was  placed  on  the  concave  side  of  the 
bent  shaft.  When  the  shaft  was  slightly 
beyond  straight  the  iron,  B,   was  removed 


Xlckel  plated  articles  capable  of  being 
handled  rapidly  can  lie  proOtably  burnished 
on  a  hand  lathe.  Some  manufacturers  prefer 
this  melliotl  to  buffling  and  the  finish  Is  more 
durable.  In  bufBng  a  certain  amount  of 
plate  Is  worn  off,  while  In  burnlahlng  the 
Kurface  Is  hardened  under  the  burnishing 
tooL  J.  W.  Force,  In  Metal  Industry,  says: 
I  Iiave  Ill-en  using  the  hurnlshing  process 
for  buttons,  and  some  1200  gross  are  treated 
every  day.  To  acconipllsb  the  result,  how- 
ever, tbe  solution  must  be  propiTly  niade 
nnd  maintained.  The  coatInK  also  must  be 
vi:ry  light;  only  Just  enough  to  cover  the 
article  shonld  be  put  on.  1  use  a  solution 
which  does  not  stand  over  5  degrees  hydro- 
tneter  test,    and  even  a  little  less  is  better 

Tbe  method  which  I  use  Is  us  follows— viz.; 
Tlie  articles  to  lie  plated  arc  llrst  sent  to  the 
tllpping  department  nnd  dipped  In  the  usual 
brosR  dip  until  a  gooil,  bright,  clean  finish 
Is  produi-ed.  Tliej-  an'  then  rinsed  In  cold 
water,  then  In  hot  wiin-r  and  afterward 
dried  in  sawdust.  They  are  now  scat  to 
tbe  plating  department.  The  articles  are 
ni.w  placed  In  baakels,  rlnsiH]  In  potash  so- 
lution and  then  In  cyanide  s'llutloii.  Tbe 
next  operation  Is  to  rinse  tliornnghly  In  three 
waters  and  place  In  plating  baskets  In  the 
plating  bath.  Tlie  plating  Is  allowed  to  con- 
tinue until  a  light  coating  Is  produced.  They 
are  then  thoroughly  rinsed  In  cold  water, 
then  In  hot  water  and  drted  In  Mwdnit  and 
afterward  H&t    to    tbe 


and  tbe  shaft  became  straight  Tbe  heat 
bad  expanded  the  one  side  of  tbe  abaft 
enough  to  leave  It  perfectly  straight 


DIP  AND  ACID  CUP. 

A  handy  device  for  tinners,  which  can 
easily  be  made  Is  described  In  the  American 
.\rtlsitn.  It  la  especially  convenient  tor 
work  outside  Ibc  shop. 

Make  two  bottle-slmped  cups  of  copper 
and  Join  together  with  a  boss  and  handle. 
In  one  of  tbe  cups  put  your  flux  and 
in  the  other  the  dipping  solution  (composed 


of  weakened  flux  or  add).     Let  tbe  opca- 
Ing  of  the  dip  cap  be  larger  than  tbe  add   ' 
cup,  so  you  can  always  tell  In  which  tp 
Tonr  coppers.   Tin  snd  horse  luUr  ma) 
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TO  FASTEN  DAM  TIMBERS  TO  ROCK 

BOTTOM. 


The  alfficult  task  of  securely  aDcboriog 
timbers  to  a  rock  bottom  for  dam  or  other 
similar   constrnction     is  made     easy   by   a 


TmoEH  "^ 


r/m/////y. 


Method  of  Anohorlnc 

writer  in  tbe  American  Miller.  The  illus- 
tration tells  the  whole  story.  Any  black- 
smith can  make  the  fastenings,  to  be  used 
as  shown  in  the  cut 

#  >  » 

HOW  TO  MAKE  A  TELEPHONE  TESTING 

INSTRUMENT. 


It  is  often  quite  handy  to  a  telephone  in- 
spector to  have  a  simple  testing  apparatus 
with  him  while  he  is  making  his  rounds, 
says  the  American  Telephone  Journal.  The 
one  here  described  Is  easily  made,  and  will 
be  found  practical.  It  requires  but  a  couple 
of  small  dry  batteries,  vest-pocket  size,  and 
a  small  buzzer.  The  dry  batteries  and  bua^- 
zer  can  be  carried  In  the  pocket  or  a  better 
arrangement  is  to  mount  them  in  a  small 
box  with  a  pair  of  flexible  cords,  to  the  ends 
of  which  snaps  are  soldered.  Old  suspender 
snaps  will  be  found  to  answer  the  purpose 
admirably.  When  a  station  is  in  trouble  the 
inspector       can       usually     quickly     decide 


TolBpboiM  Testinff  Dovloe 

whether  It  is  the  primary  or  secondary  cir- 
cuit that  Is  at  fault    The  figure  represents 
HiA  attcondarj  circuit  of  a   telephone  sub- 
n«iti«]lieiit.     Suiyposing  an  open  is 
^t  Aftimot  be  easily  located,  the 
le  snap  from  hia  buzzer 


to  the  line  post  L'  and  tbe  other  he  teuche.<i 
to  the  hook  switch.  IX  the  buzzer  sounds 
here,  he  is  sure  that  that  part  of  the  circuit 
is  closed,  and  then  touches  bind  post  num- 
ber 5,  still  leaving  the  first  snap  at  L'.  If 
the  buzzer  fails  to  sound  at  5  it  is  evident 
that  the  trouble  is  in  the  wire  between  the 
switch  hook  and  the  bind  post  5.  If,  how- 
ever, the  buzzer  sounds  at  5,  and  does  not 
at  6  it  is  evident  that  the  open  is  in  the  sec- 
ondary of  the  Induction  coil.  The  buzzer  is 
better  than  a  telephone  receiver  for  this 
sort  of  work,  as  enough  current  to  make  a 
distinctly  audible  click  in  the  receiver  might 
flow  across  a  partial  open,  while  the  buzzer, 
under  the  same  circumstances,  would  not 
sound. 

TO  MAKE  A  CISTERN  CLEANER. 


Here  is  a  description  of  a  really  good  cis- 
tern cleaner,  condensed  from  the  American 
Artisan,  with  which  a  cistern  can  be  cleaned 
without  pumping  out  the  water. 

It  is  made  of  2-in.  hoop  iron  bent  into  a 
10  or  15  inch  circle  with  6-inch  straps  for 


t,iA  iumi 
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fastening  to  handle.  One  swJe  of  the  cir* 
cular  rim  is  sharp  and  the  other  is  punched 
full  of  koieib,  say  about  one  inch  apart.  Sew 
to  thin  rim  a  sack  about  15  Inches  deep, 
made  preferably  of  gunny  cloth  (coffee 
sack)  wide  enough  to  fit  the  rim  neatly. 
Sew  sack  to  rim  with  malleable  wire. 

This  is  the  best  known  cleaner,  as  it  has 
a  good  edge  for  scraping  up  the  dirt  while 
the  sack  allows  escape  of  surplus  water. 
The  sack  must  be  sewn  Inside,  or  in  such 
a  manner  so  as  to  protect  from  wear  near 
the  hoop  circle. 

The  new  cruiser  Maryland,  which  was 
successfully  launched  at  Newport  News  re- 
cently, is  502  feet  on  load  water  line;  ex- 
treme breadth  69  feet  6%  inches;  trial  dis- 
placement, 13,860  tons;  mean  draft  at  trial 
displacement,  24  feet  1  inch. 

When  the  piano  manufacturers  hold  their 
convention  at  Atlantic  City,  N.  J.,  next  sum- 
mer, one  of  tbe  attractions  will  be  a  great 
piano  bonfire.  A  huge  pile  of  old  square 
pianos  will  be  stacked  on  the  beach,  sprayed 
with  petroleum  and  b\itTi!^^ 


A  kItcLeu  range  boiler 
Vbeu  put  out  of  Borvlcp 
seems  to  be  one  of  tlie 
most  useless  tlilnga  In  tUe 
worlJ.  Patching  and 
meudtiig  are  a  WHSte  of 
money.  Tlic  junk  man 
refuses  to  buy  tliem,  luitl 
the  plumber  feels  Imposoil 
upon  ■when  requested  to 
take  them  awiiy.  And 
yet,  hut  for  some  appar- 
ently Inslgnlflcnnt  weak- 
ness, the  holler  whk-h 
cost  from  (25  to  f  SQ  seems 
good  for  many  years  to 
come.  A  ■writer  hi  the 
Metal  Worker  has  dis- 
covered uses  for  these 
discarded  hollers;  some  of 
them  are  shown  in  the 
Illustration.  In  Pennsyl- 
rknia  many  house  hold- 
ers bum  their  refuse 
ftnd  garhage;  the  old  boil- 
er makes  an  excellent  In- 
dnerator  by  cuttlnn  off 
the  top  and  Inserting  n 
grate  15  Inches  from  the 
bottom.  Fig.  2  Is  a  water 
trough.  Fig.  3  a  device 
Qsed  by  Ohio  river  Bsber- 
meu  to  tar  tbclr  nets,  the 
nets  being  dipped  In  the  hot  tar.  Figs,  4 
end  B  speak  for  themselves.  Big,  6  shows 
a  section  of  old  holler  used  ns  an  expansion 
tank  for  a  greenhouse  heated  with  hot  water. 
The  height  of  the  water  In  the  tank  Is  a  re- 
liable Indication  of  its  heat.  The  pipe  holes 
In  old  boilers  can  be  stopped  with  wood  or 
Iron  screw  plugs. 

With  both  ends  cut  off  they  make  good 
colTcrts.  A  rod  through  the  center  with  n 
handle  transforms  an  old  holler  into  a  good 
lawn  roller.  With  one  end  cut  off  and 
buried  In  the  ground  It  makes  a  fairly  good 
refrigerator  as  n  tempernt\ire  of  52  lieureeB 
can  he  thus  secured.  Other  uses  will  sug- 
gest themselves  to  our  renders. 

The  Prince  of  Wales  has  a  most  extraoi^ 
dlnary  design  tattooed  on  his  arm.  It  takes 
the  form  of  a  fearful  looking  dragon,  with 
open  Jaws  bristling  with  rows  of  gtgnntlc 
tfsth,  and  a  row  of  spiked  horns  down  the 
middle  ot  its  back. 


\ 


FREIGHT  CARS  ORDERED  IN  IMS. 

There  is  always  great  interest  in  rail- 
road circles  to  knoTj  the  number  of  freight 
cars  ordered  during  the  year,  as  affording 
an  indication  of  traflic  present  and  pros- 
pectlre.  The  Railway  Age  has  compiled  the 
figures,  which  are:  Freight  cars,  lOS.SSG; 
passenger,  equipment.  2,310;  rocomotlvss, 
3Ji83. 

In   1002   the  orders  were:     Freight  cars, 
195,248;     passenger  equipment,   3,459;     and  ~ 
locomotives,  1,6  S5. 


A  Toledo,  0.,  man  bus  invented  a  self- 
starting  gasoline  engine  for  Butomoblles. 
The  engine  is  n  vertical  two-cylinder,  and 
after  being  once  started  In  the  morning 
will  start  any  time  during  the  day  br 
pushing  a  button.  One  cylinder  always  Is 
charged  with  compresned  p«s.  which  of 
course  would  lose  its  cfBclency  in  abpnl 
20  hours. 


The  110-foot  round  iron  eniokpatock  of 
tbe  Century  itulldliiif  In  Indlanapolts  was 
reoeuily  IfUBttiened  CO  feet  while  tbe  boil- 
ers and  plnnt  wi-rc  lu  Tull  opei-fltiou.    Tlir 


^ 


Klnck    bad    Innir    hcen    ii    sniirrtr    of    nniifj- 

ciiRinta  of  Donrtiy  tull  biiildinijH, 

I  nnrt  to  exioDil   It  witiioiit  liiiukius  tbe  fires 

1  aud  sliulttutf  oft  the  iww&r  of  the  luauii' 

J  rndurlng  conipniilcB  occupying  Ibe  Century 

was  coBHiiloretl  impoaslble  Iiy  locnl 

W.  n.  Schott.    i-ousii1t1nK    enj,'l- 

t  of  CUk-UKU,  was  (■iillcHl  upitu  nuil  In  ati 

1  ffifftetlve  way   iwcouipllsbe"! 

^""^  I   plucdT  Ui  Hie  old 

'   tbe    top   iiud   two 

I  abort  dis- 


tance below  tlie  dumper.  This  permltlo^ 
Lbo  escape  o(  tbe  smoke  nnd  gnKeti,  ond  t 
worhmen  were  able  to  rivet  tbe  previous 
prepared  sheets  Into  place  wltb  but  Utt 
dltnculty.  The  stack  Is  Ave  teet  In  diameh 
ntid  wns  extended  to  a  height  of  170  feet  I 
eight  days.  Tbe  nceiunpanylng  lllustratll 
Is  reproduced  troia  tbe  Iron  Age, 

SOLDERING. 

The  best  solder  Tor  ordinary  purposes  | 
called  "bair  and  half,"  I.  c.  50  per  cent  tli 
Qiul  60  per  cent  lead.  More  lead  and  lees  tl 
makes  softer  and  poorer  solder  and  raise 
tbe  luellinfc'  point.  An  addition  of  prop* 
protMirtlon  of  blsinutb  reduces  the  mcltlo; 
point  but  srcutly  Increases  the  cost. 

To  Join  surfaces  by  solder,  tbey  niust  II 
tLorouKbly  clean  and  heated  Hiifflclently  1 
melt  the  solder.  Heating  causes  both  tb 
solder  iind  tbe  surfaces  to  rapidly  oxidlB 
and  oxides  ure  fatal  to  good  Joints.    Tu  pre 
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vent  oxidisation  as  much  an  possible  and  t 
curry  Iho  o.'ildes  away,  add  or  fluxes  s 
used.  An  excellent  flux  Is  one  that  lias  Uitli 
an  nctlvo  reagent  to  cut  away  any  forelgi 
nialter  froni  surfaces  and  n  protective  tugre 
dlent  which  will  shield  tbe  hot  surface* 
from  tbe  air  until  the  solder  can  run  li 
take  Us  place,  which  It  does  by  capUlarjl 
attraction. 

Different  metals  require  different  fluxes. 

Muriatic  (UCl)  acid  itnd  sine,  decanted 
makes  a  fairly  good  (but  corrosive)  fluU 
Cor  tin  plate,  brfiss,  copper  or  steel.  Tnl 
low  or  stearlne  for  lead.  Rosin  for  leai 
or  tin  plate.    These  are  the  most  con: 

To  "tin"  a  copper,  do  not  have  It  too  hoi 
File  bright,  quickly  rub  wltb  sal  ammonia 
or  dip  in  paste  or  snlta  solution  and  app!; 
solder  before  the  copper  has  time  to  oxldlet 

Few  manufacturers  realize  bow  much  cai 
be  saved  by  having  things  convenient- 
least,  there  ure  few  methods  employed  tbs 
can  not  be  Improved  npon.    Most  oiiero-UtQ 
have  but  two  handa.    \»  Mv^    ia\s«  ^ 
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lat   be   nr^ali'd    ntplillj'   unci 

Eunj    llra-a,   t[    To    Itiii-nr^aQt   (o  li«*ft  only 

:  ■'  '    i'      .  ".lu*     for  eacli 

.  -t  rnsrs  "wliere 

llnir    spent    In 

r;  ..1  It--    "  ■  .     ■  I-   L^   lowl. 

noirc-vrr,     Ui.r.'     sill!       n'i;iiiln     lUreu    IllO- 

tlMw,  »lx_  bdoitlni;  tlie  work,  ihe  flos  nnd 
tli»  Mlilef  op  lo  tlw  cwpper.  Tliese  liiri'i- 
tnitlaa*  cmh  Iw  n.-Ournl     to   two,  wlien  a 

■  "RTuprp  III*  aiirfncTB  to  bo  nnlti>d  nre  very 
nwtliod  ciillwl  "aiveatltiR"  1b 
ifiBojml.  TlilK  U  (tone  In  st^vp^al  wii;s. 
■  wril^  hnn  cinploTwl  two  hiHIioiIb  in 
•  fiXpvTliiKi!  (.-orirrlnK  umny  thousands  of 
t  fci-t  wf  Vfork.  Tlie  first  inelliod  was 
I  co«l  both  BUrfacpB  vrllh  solder  (over  a 
.  Btovr)  hy  tui-anM  o(  wire  bnisli  nnd 
iimmuiilui.'  and,  as  Boon  b9  soI- 


nnd  the  otb(!r  but  I-IQ  Uit^b.    Evt;.y  eqnare  I 
cc'nttnirtirr  of  I  lie  untiro  siirfnre  bad  to  be  I 
BolUt^rwl.    By  tbt*  use  of  splf-flitxing  «old«r 
It  Ib  posBiblo  lo  do  luudi  Boldirliis  wllbout 
a  i-opptrr.    Merely  bent  Ibe  ariii'le  uitd  appljr    ] 
tbe  solder, 

F.  Q,  Dlikeraou. 


HOW  TO  TIE  A  HITCHING  KHOT. 


A  knowledge'  of  bow  to  tie  tbe  blteliiii« 
Itiiuts,  tcUIcIi  lire  a  part  of  the  cdiicntlon   ' 
of  every  anllor,  will  be  valuable  to  all  our  j 
readers.     The  illuEinilion  is  from  the  Set- 
untlile  American.     A  piece  of  white  cottoa    I 
cIotbeB  line  Is    most  suitable   for  practJcc. 

No.  1  Is  the  Koealled  half  Iiiteb.  wUleb 
la  BO  eommon  as  to  be  fnnilllar  lo  niuirly 
everyone.  Mo.  2  is  known  aa  Ihe  tiinbup 
iiltcb,  and   la   parlieiilnriy  useful   when  me- 


Bi'(,  In  oont  wltb  rmlii  to  prt-n-nt 

iKldttJillon.     Thv  two  plain  thna  roTi'rnl 

L-  cbitnpCHl  face  to  fate  and  "baked"  In 

I  ovnn. 

Y  A  mora  rfimaatieal  metboi!  woa  to  lay  a 

ot     witlif  f"'l.   M«"»     Im-h     ttiL-k. 


SHOP     NOTES 


HOMB-HADE  BIT. 


ENGLISH  AnTI-HUH  DEVICE. 


Ton  need  never  want  for  a  Binal)  bit 
wltb  whtcb  to  bore  a  bole.  All  you  bave  to 
do  is  to  take  a  wire  nail  and  hammer  the 
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point  flat,  after  which  point  and  sharpen 
It  SB  shown  In  the  cut.  The  head  Is  squared 
br  a  few  I>lowB  with  a  hammer  to  fit  the 
stock. 


DRT  5TEAH  FOB  WHEAT  STEAHEB. 

A  writer  In  the  American  Miller  tells  how 
be  made  a  trap  for  supply  dry  steam  to  bis 
wheat  steamer.    He  soya; 

Before  using  thle  wrinkle  I  bad  bard  work 
to  keep  my  steamer  doing  even  work,  as 
there  was  too  much  condensation  before  the 
steam  reacted  the  steamer.  We  bad  a  stand- 
ard make  of  steamer,  but  the  great  distance 
from  tbe  boiler  prevented  it  from  doing  suc- 
cessful work. 

After  installing  the  trap  I  found  It  to  be 
a  wonderful  help.  Tbe  steamer  receiving 
Dotbing  but  dry  steam  was  enabled  to  do 


J>/t/P    COCK- 

■^^Ht  wofk.   Aay  one  adopting  tbla  plan 

■■laad  irttli  reralta.    Tbe  trap  can 

4Nt  a  piece  of  pipe  8  or  4 

od  Bbont  14  Inches  long. 


Tbe  method  here  described  ot  preventing 
tbe  vibration  In  telephone  wires  from  being 
communicated  to  a  building  to  which  tbey 
are  attached  is  said  to  be  in  quite  extensive 
use  In  England.  We  qoote  tbe  description 
from  the  l^ndon  Slectrlcal  Engineer: 

"In  the  fixing  of  wires  to  buildings  trouble 
Is  sometimes  experienced  through  tbe  hum- 
ming noise,  and  severnl  more  or  less  eBect- 
Ive  metliods  of  overcoming  the  dlftculty  ex- 
ist.   One  plan  la  to  bind  in  the  line  wires 


with  strips  of  lead  about  i6-lneb  wide,  and 
twist  tbe  lead  round  the  wires  for  a  dis- 
tance of  atMut  12  inches  from  tbe  insulator. 
A  better  and  more  excellent  method  is  to 
break  tbe  wires  alwut  18  Inches  from  the 
Insulators,  as  shown  in  the  figure,  and  in- 
sert hard  wooden  balls  doubly  grooved  for 
making  off  and  terminating  the  wires,  the 
continuity  of  the  wires  being  made  by 
bridging  over  the  wooden  balls  wltb  a  piece 
of  insulated  wire." 


RADICAL  CHANGE  IN  BLUE  PRINTS. 

A  radical  change  Is  being  made  by  tbe 
larger  machine  builders  In  their  blue  print- 
ing. Instead  of  white  lines  on  blue  paper 
they  are  now  printing  blue  lines  on  white 
paper.  The  advantages  are  too  obvious  to 
require  comment.  This  is  accomplished  at 
small  expense  by  means  of  what  Is  known 
as  negative  paper,  which  is  printed  from 
tbe  tracing,  tbe  result  being  a  white  lined 
drawing  on  a  deep,  brownish-gray  back- 
ground. This  background  is  opaque,  while 
the  white  lines  are  very  transparent.  All 
subsequent  printing  Is  from  tbe  negative 
paper,  the  tracing  being  discarded  for  the 
purpose.  This  new  blue  print  is  of  especial 
value  as  a  substitute  for  original  drawings. 
Which  maj  be  preserved  In  thelE  tc«A<.^iR>»- 


Excellent  prints  may  be  obtained  as  a  sub- 
aUtnte  for  tbe  ordloar;  blue  prints  to  send 
to  prospectlre  CMistomers.  For  Bliop  use, 
bowever,  tbe  old  blue  print  1b  considered 
tbe  better,  t>ecanBe  tbe  blue  background 
■oils  lesa  easily,  and  it  is  more  easily  read 
after  being  shop  bandied. 

A  CmWIET  KEHEDT. 

Ven  Is  a  metbod  wbtcb  Its  autbor,  writ- 
ing In  the  Metal  Worker,  guarantees  to  cure 
an  otistlDate  chimney  which  refuses  to 
draw.  He  accompilslies  this  by  means  of 
an  extended  smoke  pipe  and  a  flue  board. 
Wltere  tbe  smoke  pipe  enters  tbe  fiue,  It  is 
tbe  Intention  that  It  lie  continued  on  up  tbe 
floe  to  near  tbe  top  of  the  chimney,  where 
It  should  connect  with  a  flue  board  made 
of  heavy,  galvanized  iron,  with  a  bole  In  it 
for  tbe  smoke  pipe  to  pass  ttarongb.  This 
flne  board  should  fit  horizontally  across  the 
line  and  should  be  made  of  heavy  sheet  iron, 
wltb  an  edge  or  lap  of  one  locb  turned  up  on 


with  tbe  smoke  pipe  and  to  render  tbe  walls 
of  tbe  flue  air  tight,  as  well  as  to  increase 
Its  durability  by  preventing  rust  if  It  Is 
necessary,  at  any  other  time,  that  enotber 
stove  pipe  shall  connect  into  the  somci  chim- 
ney fiue,  eltlier  a  larger  pipe  can  be  used  and 
tbe  additional  pipe  connected  with  it  by 
means  of  a  tee  Joint;  or,  if  tbe  original  flue 
la  large  enough,  a  second  sheet  iron  pipe 
can  be  run  up  alongside  of  the  other.  The 
advantages  of  imvlng  a  horizontal  sheet  Iron 
flue  board  In  a  chimney,  near  the  top.  are 
that  the  chimney  is  then  air  tight,  soon  gets 
hot  and  stays  iiot,  and  therefore  the  draft 
is  much  more  powerful.  Again,  It  Is  cheap 
and  simple,  and  any  apprentice  boy  can  put 
it  up.  By  providing  a  hand  clean-out  to  tbe 
elttow  at  the  top  of  the  plpo  from  tbe  stove, 
where  it  turns  into  the  chimney,  as  shown, 
the  pipe  can  be  kept  clear  and  a  full  draft 
realized. 

A  SIMPLE  HOHE-HADB  PACKmC. 

A  description  of  a  home-made  packing 
which  Is  especially  adapted  to  piston  rods 
that  are  worn  and  scored  may  he  of  Inter- 
est to  engineers.  Almost  every  engineer  has 
tbe  material  at  hand  with  which  to  make  It 
because  all  that  la  rc<iulred  Is  a  piece  of 
rubber  hose  and  some  hemp.  The  hose 
should  1)e  as  heavy  as  can  be  obtained,  says 
the  Knglneer, 

To  apply  the  pncklni;  cut  olf  a  length  of 
hose  equal  to  the  dcplli  of  the  stufllngbox, 
leaving  about  %  inch  for  the  gland  to  enter 


all  four  sides,  ho  that  it  i-an  be  nailed  Into 
the  mortar  to  bold  It  In  position.  It  should 
lM>  tbe  exact  size  of  tbe  flne,  and  aft«r  tb« 
pipe  la  connected  with  It,  mortar  should  be 
put  on  tbe  top  of  It  to  maSu  tbe  oanneetfam 


tbe  box  and  also  leave  room  for  tbe  mbber 
to  expand  when  it  gets  warm.  Wlien  tbe 
hemp  Is  well  soaked  with  cylinder  oil,  eltber 
braid  or  twist  the  hemp  to  fit  the  space  be- 
tween the  rod  and  the  rublM>r  cushion  and 
drive  It  in  with  a  piece  of  soft  wood  until 
solid.  Then  screw  up  the  gland  tlgbt 
cnouRh  to  render  the  packing  firm.  Whs* 
the  packing  gets  warm  begin  to  slack** 
gland  Iwlta  so  that  tbe  rod  wf" 

When  starting  tb*  • 
It  will  iMik  war- 
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four  months.  When  renewing  the  packing 
Just  loosen  the  gland  and  add  some  more 
hemp. 

THE  VALUE  OF  MANUAL  TRAINING. 


Comparisoii  of  thd  Educated  Touth  with  the 
Uneducated  Reduced  to  Dollars  and  Cents 


The  boy  who  spends  three  years  at  a 
trade  school  overtakes  and  passes  the  one 
who  goes  directly  into  the  shop.  The  fol- 
lowing is  abstracted  from  the  Manufac- 
turer, by  the  Electrical  Review: 

This  is  a  more  detailed  study  of  the  com- 
parative value  of  manual  training,  as  ob- 
tained in  trade  schools,  and  shop  training, 
than  was  given  by  the  author,  Mr.  James 
Mapes  Dodge,  in  his  recent  address  before 
the  American  Society  of  Mechanical  En- 
gineers. He  starts  with  boys  sixteen  years 
of  age,  each  of  whom  can  obtain  work  at 
$3  per  week.  One  set  goes  into  the  shop; 
the  other  takes  a  three-year  course  at  a 
trade  school.  The  potential  or  invested 
value  of  each— th?it  is,  the  value  on  which 
his  weekly  wages  amount  to  five  per  cent- 
is  $3,000.  The  shop-trained  apprentice  re- 
ceives an  increase  in  wages  of  sixty  cents 
per  week  for  each  six  months  of  seYvice, 
until  he  reaches  the  age  of  nineteen  and 
one-half  years,  when  his  wages  are  $7.40 
per  week.  They  are  raised  to  $9  a  week  at 
the  age  of  tv^enty,  and  to  $13.20  per  week 
at  the  age    of    twenty-one  and    one.half, 


of  the  shop-trained  boy  of  the  same  age. 
His  increase  from  this  point  is  less  rapid* 
but  he  reaches  a  wage  of  $16  per  week — 
the  maximum  reached  by  the  shop-trained 
—at  twenty  and  one-half  years,  and  is  then 
three  and  one-half  years  ahead  of  the  lat- 
ter. His  wages  at  the  age  of  twenty-five 
are  $22  per  week,  and  his  invested  value  is 
$22,000,  an  increase  of  $19,000  in  nine  years; 
and  from  this  point  he  continues  to  rise. 
IDs  average  yearly  increase  in  value  at  the 
age  of  twenty-five  has  been  $2,100  per  year, 
as  compared  with  $1,300  for  the  shop- 
trained.  The  author  says  that  of  all  the 
trade  school  boys  he  has  employed,  only 
one  per  cent  have  failed  completely.  The 
rest  are  still  with  his  company  and  have 
advanced,  or  have  left  for  better  situations. 
Of  the  shop-trained  boys,  only  five  per  cent 
rise  above  $15  per  week.  Thirty-five  per 
cent  remain  in  the  employ  of  the  company 
indefinitely,  without  rising  above  this  point; 
twenty  per  cent  leave  of  their  own  accord, 
and  forty  per  cent  are  dropped  gradually. 

^      A  GOOD  SECTION  I<INER. 


A  home  made  section  liner  which  is  prac- 
tical, reliable  and  quick  acting  is  described 
in  the  American  Machinist.  It  is  made  of 
transparent  celluloid,  %  inch  thick,  though 
hard  rubber  will  answer.  A  45-degree  tri- 
angle is  used  and  worked  as  follows: 

First  set  on  piece  A  the  movable  slide  B 
to  the  length  of  the  base  of  the  triangle 
plus  the  width  of  the  spacing  W  of  the  sec- 


a, 


IT 
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A  Section  Xjiner 


tat^  TmueitSing  tl5  per  week  at  the  age  of 

■  gnduate  of  the  trade 

■ool  at  nineteen,  can 

%  per  week.    He  is 

^hm  ihop-trained 

^  is  IIS^OOO, 


tion  lines  needed,  and  clamp  it.  Draw  the 
first  line  when  the  point  C  is  in  contact  with 
point  D,  then  move  the  triangle  to  point  £ 
and  piece  A  to  point  D.  Two  lines  can  be 
drawn  now  by  shifting  triangle.  Repeat  un- 
til the  sectioning  is  completed. 
Dimensions  are  not  given,  as  thU  tsvaX 


■hODtd  be  made  to  All  the  reqnlremento  of 
eacb  iDdlrldoal.  Tbe  conitmcUon  is  self- 
endent  from  tbe  eketcb.  Tbe  piece  A  slides 
aloDg  tbe  T-square  as  shown,  and  all 
moTements  ot  tbe  Uner  can  be  easily  mode 
with  ooe  band.  A  little  practice  will  pro- 
duce Ter7  rapid  work. 


HOH^MABE  i 


>  WATER  HEATER. 


An;  shop  furalshed  with  a  gasoltiie  fnr- 
co,  or  furnace  for  heating  soldering  cop- 


pers, can  earit;  have  plenty  of  hot  water 
for  waebiuK  purposes.  The  Metal  Worker 
tells  hew  one  of  Its  readers  made  tbe  do- 


this  beater  one  half-Inch  pipes  lead  to  a 
hot  water  storage  tank  made  of  No.  24  gal- 
vanized Iron,  which  Is  8  inches  in  diameter 
and  30  Inches  high.  This  Is  securely  sup- 
ported to  one  of  the  walls  of  my  shop,  con- 
venient to  a  wasb  twwl,  and  is  connected, 
as  shown,  with  the  water  beater  by  balf- 
inch  pipes.  I  bare  taken  a  cold  water  sup- 
ply pipe  to  thiB  wash  trawl,  and  led  it  to  the 
storage  tank  and  connected  It  to  a  tube 
that  runs  down  Inside  nearly  to  the  bottom. 
From  tbe  top  of  the  tank  1  have  bronght 
over  to  tbe  wash-stand  another  pipe  which 
is  open  at  tbe  end,  and  1  control  the  water 
supply  by  using  a  stop  cock  on  the  cold 
water  pipe." 

HEW  KOTARY  MELTING  FURNACE.    . 

A  new  style  of  rotary  melting  furnace  has 
been  put  on  the  market,  which  uses  the 
waste  gnsea  of  combustion.  Tbe  furnace  Is 
In  two  sections,  and  will  melt  two  dlfCerent 
metals  at  the  same  time,  or  the  same  metal 
In  both  eliam))crs.  Usually  one  chamber  Is 
filled  with  fresh  metal  while  the  other  Is  In 
a  molten  state.  Four  sizes  are  made,  rang- 
ing from  360  to  3,500  pounds  for  each  cham- 
ber. The  Foundry  says:  One  of  theicham- 
bcrs  is  always  In  the  act  of  melting,  the 
other  receiving  the  spent  gases  which  give 
np  their  heat  into  tlic  fresh  charge  of  metal 
In  this  latter  chamber.  As  soon  as  one  melt 
Is  poured  and  the  cbaml>er  recharged  the 
Are  is  practicnlly  continuous.  It  Is  quite 
reasonable  that  It  sboulil  result  In  saving 
fuel  and  time  and  protect  the  metaL    Wblle 


Tlee:    1  hare  made  ot  beavy  abeet  matal      tto  on>- 
a  water  heater  l  Iticb  In  height  and  7  Indiaa      mm 
ion  tlM  top  ant  Mn  oC 
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SIMPLE  OILING  SYSTEM. 


An  oiling  system  which  was  home  made 
at  a  cost  of  only  $20  has  been  in  successful 
use  for  several  years  at  the  power  house  of 
the  electric  road  in  Portland,  Me.  It  was 
devised  to  avoid  the  use  of  auxiliary  pumps 
for  lifting  the  oil  as  required  by  gravity  or 
compressed  air  apparatus.  In  the  Street 
Railway  Review,  the  manager  says: 

'^e  took  a  piece  of  heavy  iron  pipe  about 
1%  ft  in  diameter  and  about  7  ft.  long.  We 
capped  it  at  both  ends  and  stood  it  on  end 
for  our  oil  pressure  tank.  Then  to  get  the 
pressure,  we  merely  connected  the  bottom 
of  this  oil  pressure  tank  to  the  city  water 
main." 


pressure  tank  be  watched  to  prevent  the 
supply  of  oil  from  becoming  exhausted  and 
the  water  from  rising  into  the  oil  piping 
system.  This  is  not  a  serious  task.  A  glass 
gage  shows  the  level  of  water  at  all  times. 
A  compressed  air  system  to  do  the  same 
work  would  have  cost  $1,500.  If  the  city 
water  pressure  should  ever  fail  connection, 
can  be  made  to  the  boiler  feed  supply.  * 

REVERSING  SINGLE  VALVE  ENGINE. 


To  reverse  a  single  valve  engine  put  the 
crank  on  either  center  and  scribe  a  line  on 
the  valve-stem  next  to  the  stuffing  box; 
loosen  the  eccentric  and  turn  it  on  the  shaft 
until  the  mark  in  the  valve  stem  is  again 


^ 


%s= 


O/L  f>LT^if 


DIAGRAM  OF  OILING  SYSTEM. 


The  general  layout  of  the  system  is  indi- 
cated in  the  diagram.  The  oil  in  the  pres- 
sure tank  floats  on  a  stratum  of  water,  the 
water  coming  from  the  main  at  about  70  lb. 
pressure.  The  water  forces  the  oil  up 
through  the  feed  pipe  leading  from  the  top 
of  the  tank  to  the  engine  room  above  and 
to  the  bearings  of  the  several  engine  units. 
The  oil  drips  from  the  engines  are  collected 
in  drip  pans  and  flow  by  gravity  to  the  oil 
filter,  from  which  the  filtered  oil  fiows  by 
gravity  into  the  open  tank  for  storing  the 
filtered  oil.  From  the  bottom  of  this  filtered 
oil  tank,  a  connection  leads  to  the  top  of 
the  presBore  tank  previously  mentioned. 
When  the  water  in  the  pressure  tank  has 
risen  mifllciently  to  force  nearly  all  the  oil 
therefrom,  the  connection  to  the  water  main 
to  dosed,  and  a  valve  to  opened  giving  con- 
neettan  to  the  suction  of  one  of  the  con- 
monpt,  that  pump  being  used  whlcn 
^^  be  working  at  the  time.  This 
(  water  from  the  bottom  of 
«nd  at  the  same  time 
4ie  txq;>  of  the  pres- 
'  stDvage  tank. 
"*  ^w  espa* 
He 


even  with  the  face  of  the  stuffing  box; 
tighten  the  eccentric  and  the  engine  will 
run  in  the  opposite  direction  to  what  it 
formerly  had.  Care  should  be  taken  not  to 
move  the  stuffing  box  during  the  operation 
and  to  see  that  the  crank  is  still  on  the 
same  dead  center  when  tightening  the  ec- 
centric that  it  was  at  the  outset 


A  HEAT  PROOF  PUTTY. 


Mixing  a  handful  of  burnt  lime  with  120 
grams  of  linseed  oil,  boiling  down  to  the 
usual  consistency  of  putty  and  allowing  the 
plastic  mass  to  spread  out  in  a  thin  layer 
to  dry  in  a  place  where  it  is  not  reached  by 
the  sun's  rays,  yields  eventually  a  very  hard 
putty.  When  required  for  use  it  is  made 
plastic  by  holding  over  the  funnel  of  a  lamp; 
on  cooling  it  regains  its  previous  hardnesa 


FIVE-YEAR  SUBSCRIPTIONS. 


In  response  to  numerous  requests  the 
publishers  of  Popular  Mechanics  announce 
tt  special  subscription  offer  of  five  years  for 
three  dollars.  Address  may  be  changed  «a 
often  as  desired. 
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AN  DfGBNIOUS  GUIDE  PULLET. 


After  a  number  of  machinists  had  en- 
deavored to  prevent  a  belt  from  running  on 
the  flange  of  a  small  pulley  on  an  extractor 
used  in  a  laundry  for  wringing  clothes,  and 
which  on  two  occasions  had  broken  the 
flange  as  well  as  destroying  the  belts,  an 
idea  struck  me  that  by  placing  a  guide  pul- 
ley underneath  the  belt  and  a  little  higher 
than  the  flange  it  would  have  a  tendency  to 
alleviate  trouble.  Thus  writes  a  correspond- 
ent to  the  Engineer. 


▲rranc^n^Bt  of  th»  Ooida  Pnlley 

So  I  made  a  pulley  from  an  ordinary  3- 
inch  pipe  socket  I  first  plugged  it  with 
wood,  then  drilled  in  the  center  for  a  %- 
inch  pipe  and  in  the  end  of  the  plug  I  drilled 
a  hole,  and  also  through  the  pipe,  for  an 
oil  hole.  Then,  after  finding  a  suitable  bolt 
I  drilled  and  tapped  one  of  the  legs  of  the 
machine  and  mounted  the  pulley  on  the  bolt. 
It  has  answered  the  purpose  very  well  and 
is  running  satisfactorily. 


A  BLUEPRINT  PAPER  FOR  BLUE  LINES 
ON  A  WHITE  PAPER. 


The  following  process,  credited  to  Cap- 
tain Abney,  yields  a  photographic  paper 
giving  blue  lines  on  a  white  ground: 

Common  kaU  3  ounces. 

Ferric  chloride   8  ounces. 

Tartaric  acid  3Vi  ounces. 

Acacia 25  ounces. 

Water   100  ounces. 

Dissolve  the  acacia  in  half  the  water,  and 
dissolve  the  other  ingredients  in  the  other 
half;  then  mix. 

The  liquid  is  applied  with  a  brush  to 
Btrongly-sizod  and  well-rolled  paper  in  a 
Bululued  light.  The  coating  should  be  as 
even  as  possilile.  The  paper  should  be  dried 
rapidly  to  prevent  the  solution  sinking  into 
Its  pores.  When  dry,  the  paper  is  ready  for 
exposure. 

In  sunlight,  one  or  two  minutes  is  gener- 
ally sufllcient  to  give  an  image  while  in  a 
dull  light  much  bb  an  hour  Is  necesaary. 


To  develop  the  print,  it  is  floated  immedi- 
ately after  leaving  the  printing  frame  upon 
a  saturated  solution  of  potassium  ferrocy- 
anide.  None  of  the  developing  solution 
should  be  allowed  to  reach  the  back.  The 
development  is  usually  complete  in  less 
than  a  minute.  The  paper  may  be  lifted  off 
the  solution  when  the  face  is  wetted,  the 
development  proceeding  with  that  which 
adheres  to  the  print.  A  blue  coloration  of 
the  background  shows  insufficient  exposure, 
and  pale-blue  over-exposure. 

When  the  development  is  complete,  the 
print  is  floated  on  clean  water,  and  after 
two  or  three  minutes  is  placed  in  a  bath, 
made  as  follows: 

Sulphuric  acid 3  ounces. 

Hydrochloric  acid    8  ounces. 

Water.    100  ounces. 

In  about  ten  minutes  the  acid  will  have 
removed  all  iron  salts  not  turned  into  the 
blue  compound.  It  is  next  thoroughly 
washed  and  dried.  Blue  spots  may  be  re- 
moved by  a  4  per  cent  solution  of  caustic 
potash. 

The  back  of  the  tracing  must  be  placed  ir 
contact  with  the  sensitive  surface. 

BLACKSMITHS  RAM. 


Every  blacksmith  shop  should  have  three 
rams,  according  to  the  Blacksmith  and 
Wheelwright.  The  rams  are  used  for  butt 
welding.  One  should  be  of  soft  steel,  three 
inches  in  diameter;  another  forged  from  a 
piece  of  4-inch  cold  rolled  shafting;  and  a 
third  from  five  or  six-inch  shafting  for 
heavy  work.    Do  not  depend  on  hanging  the 


^ 


BlAOksmlth's  B«m 

ram  by  a  rope  passed  around  it  Drill  a 
hole  clear  through  and  use  an  eye-bolt,  as 
shown  in  the  first  cut,  or  use  two  clampf* 
as  in  the  second  cut  Never  use  screw- 
eyes,  as  they  are  sure  to  break  off  at  the 
critical  moment 

If  the  ^nd  of  the  ram  is  to  be  har' 
for  use  on  cold  innii  the  lai» 


Bhoald  be  a  little  thicker— ea;  i^-lncb-and 
It  may  be  hardened  by  means  of  a  hose  at- 
tached to  a  hydrant  or  tank  ot  water  so 
aa  to  give  a  good  head  to  the  steam.  The 
trick  of  burdening  large  pieces  of  metal  Is 
to  keep  the  cold  water  In  contact  with  the 
metal  to  be  hardened.  When  a  large  piece 
of  Bteel  is  heated  and  plunged  Into  water, 
steam  is  generated  which  very  elTectnally 
keeps  the  cold  water  away  from  the  hot 
metal,  therefore  tbe  cooling  of  the  steel 
Ib  so  slow  that  a  sufficient  degree  of  hard- 
ness cannot  be  obtained.  With  the  hose,  a 
powerful  stream  of  water  la  at  alt  times 
forced  against  the  steel,  and  the  steam  Is 
forced  away  as  fast  as  generated,  tbe  cold 
water  constantly  reaching  the  steel  and 
carrying  away  tbe  maxlmnm  quantity  of 
beat  possible.  Wben  a  hose  Is  not  avail- 
able, procure  a  half-a-doaen  palls,  fill  them 
with  water  and  stand  tbem  bandy.  Place 
tbe  ram  liot  end  uppermost,  and  let  two 
men  man  tbe  palls  of  water  and  keep  e 
large  solid  stream  constantly  (lowing  upon 
tbe  end  of  tbe  ram,  whtcb  can  be  made 
quite  liard  in  tbis  i 


FOS     ELBC- 


D  D:  AOtint  uys  that  tbe  Inferiority 

buna  M  tD  electrical  conductor  In 

■*  ana  la  more  than  offset 


weight  For  equal  resistances  the  weight 
of  aluminum  Is  only  one-half  as  great  as 
that  of  copper  wire  of  the  same  length. 
When  tbe  price  per  pound  of  aluminum  Is 
less  than  twice  the  price  of  copper  tbe 
former,  he  says.  Is  the  cheaper  for  a  trans- 
mission line  of  any  required  length  and 
etcttrlcal  resistance.  Tbe  principal  demer- 
its of  aluminum  are  Its  liability  to  oxida- 
tion when  exposed  to  the  fumes  of  chem- 
ical works  and  its  liability  to  corrosion  In 
moist  air  wben  It  is  Impure,  especially 
wben  It  is  alloyed  with  sodium.  It  Is  also 
bard  to  secure  soldered  Joints. 


Tbe  Verant  la  a  new  Instrument  for  pho- 
tograpbers  by  which  the  apparently  ludi- 
crous perspective  caused  by  short  focus  is 
overcome.     It   was  recently   exhibited  and 


LOCOHOTIVB  SPABK  FEEVSHTER. 

Tbe  Germans  are  fostering  tUeIr  forests, 
and  Inpursuance  of  this  policy  are  taking 
great  precautions  agalnat  forest  drea.  Their 
locomotives  all  carry  spark  arresters  whlcb, 
wblle  retaining  the  sparks  have  caused  some 
trouble  in  cboking  up  the  escape.   A  recent 


Invention  consists  of  tbree  grates,  set  one 
above  another  Id  a  square  iron  or  steel 
frame  of  proper  atee  to  fit  into  the  smoke 
cbamlier  of  the  locomotive.  Each  bar  is 
two  incbes  wide  by  one-tenth  of  an  Inch 
thick.  The  middle  tier  contains  twice  aa 
many  bars  as  the  top  and  bottom  tier.  No 
spark  or  ember  larger  than  16-100  of  an 
inch  can  escape  and  these  are  so  smalt  they 
are  aeif-extlngulabable  In  going  a  few  feet. 
The  ttars  readily  expand  and  contract. 


exploited  before  the  Royal  Pbotograpbic 
Society  by  Dr.  Morltz  von  Robr,  who  said: 

"Summing  up,  we  come  to  tbe  following 
conclusions:  Supposing  we  have  a  Verant 
lens  of  tbe  focal  length  of  tbe  camera  ob- 
jective, a  normal  eye  wilt  obtain,  through 
the  Verant,  as  far  as  perspective  and  ac- 
commodntlon  is  concerned,  the  same  Im- 
pression it  would  obtain  from  the  natural 
landscape  when  brought  to  tbe  place  of  the 
entrance  pupil  of  the  camera  lens.  And  if 
color  is  n<^lected  the  Impression  caused  by 
tbe  photograph  will  exactly  correspond  with 
that  exercised  by  the  natural  objects. 

"This  necessarily  affects  our  apprehen- 
sion of  relief,  and  our  estimation  of  dis- 
tance must  correspond  with  the  conclusions 
we  should  derive  from  monocular  Inspection 
of  tbe  objects  tbemselveB." 


SHOP     NOTES 


IBS  SVOLTTTIOH  OF  THE  BELLOWS. 


«Jie  great  blowtns  engines  of  niir  mod- 
em blast  fuFtmces,  rcqulrlDg  Luiulruds  of 
bone  power  and  running  ooiisluntly  niglit 
and  da7,  are  bnt  tbe  outcNiiiie  uf  tbe  an- 
cient mctliod  ol 
blowing  I'niployed 
by  the  P'ej'ptiaus 
1600  years  before 
CbrlBt,  Tbe  Itjacli- 
smltti  and  Wheel - 
wrlcbl  bns  gath- 
ered data  on  the 
Bubject.  from 
wblcb  we  cou- 
deuae  the  follow- 
ing: 

In     Fig.     1     IB 

seen  the  Kgyptlau 

■n  who  reittoil  their 


figt.  1  aodl 

bellowB,  worked  by 
weigbt  flrat  on  one  leather  bag  and  then  on 
the  other.  Cords  were  used  to  lift  the  bag 
for  another  conipreaslon.  The  middle  man  Is 
holding  the  rod  of  metal  la  tbe  fire. 

The  Roman 
lamp  bellows  Is 
like  those  bUII 
tn  uae  In  this 
countrr  and  eliie- 
wbere.  The  aame 
type  of  bellows, 
only  larger,  was 
need  In  pumping 
water,  ns  shown 
Id  Hg.  3.  The 
uatives     of     Itrltlsb 


charcoal  fires 
for  siiii'llliii;  ore. 
In  Mtriklng  eon- 
trawt  to  nil  tlii-se 


I  the  K 


!■  of  a 


modern  blix-k- 
Hmllh  shop  where 
power  blowers 
are  employ e<l  for 
forging,  melting 
and  TcntUatlnc. 


HOW  TO  HAKE  A.  POLISHING  WHEEL. 

"For  this  purpose  I  nso  old  felt  boota," 
which  can  be  obtained  for  little  or  nothing," 
snya  a  correapondeiit  In  the  American 
Blacksmith.  "Each  boot  will  make  two  plya. 
Three  pairs  of  boots  will  make  one  wheel 
almut  3  by  7.  Put  Iron  jilates  on  each  side 
about  %  of  an  loch  thiik,  and  about  one 
Inch  smaller  than  tbe  wheel.  Bolt  them 
together.  The  wheels  can  be  made  any 
thk'kness  desired.  To  obtain  a  smooth  aur- 
fai-e  put  tbe  wheel  on  emery  stand  shaft, 
use  a  ehlxel  like  those  u«ed  for  wood  Intbeif, 
and  bold  up  to  the  wbtH-l  on  a  rest.  Tbe 
wbei'l  must  hare  good  KT>eed.  This  mokea 
line  iHtllshfng  wheels,  ns  they  are  soft  and 
will  not  bump  or  hreak." 


SIMPLE  DESIGN  FOB   A  WASTE  PRESS. 

A  simple  fdrni  of  waste  press  which  can 
be  readily  made  from  material  generally 
at  hand  In  a  mai'liiiie  shop  is  shown  In  tbe 
necomimnylng  sketches  lu  tbe  Street  Rail- 
way Review.  Only  a  few  dimensions  are 
glTen  as  the  sizes  will  ne<t?ssarlly  lie  varied 
to  suit  dlffcri'iit  nindltions.  A  piece  of 
wrought  Iron  iiliie  10x12  Inches  In  diameter 
and  about  IS  or  20  Incbes  in  leiii;tb  Is  faced 
squarely  nt  eaih  end  and  drille<I  full  of 
small  holes  of  nlioiit  Vi  Inch  in  diameter 
s]iuec<]  alKxit  1  Inch  ]i|iart.  A  east  Iron 
plate  IVi  Inch  ihlek  Is  faced  on  top  and  a 
ring  about  3  Inches  wide  is  cut  as  shown 
at  A  so  that  tbe  pipe  will  fit  down  otbt 
the  projecting  part  D  which  holds  the  plpa 
central  on  the  plate.  The  front  of  tbe  plat* 
is  chipped  out  as  Indicated  at  C,  tba  boH> 
iurface   sloping   downward    tawai> 


A  piece  of  ^luch  or  %-lnch  steel  plate 
U  used  for  tbe  top  of  tbe  press  and  tbla 
Is  cut  ubont  tbe  same  size  as  tbe  cast  Iron 
plate  at  tbe  bottom  Two  plates  are  beld 
apart  by  font  l^tneh  pipes  nsed  as  dls 
tances  pieces,  tbrongb  which  run  bolts 
boldlng  tbe  plates  finnly  in    place     Tbe 


THE  FIRE  PAILS  WEBB  HAND7. 

Fire  buckets  are  uiatls  wltb  round  bot- 
toniB  to  hang  np  and  thus  prevent  their  use 
for  other  purposes  The  boys  got  aronnd 
this  by  making  a  dent  in  the  bottom  so  tbe 
pall  would  stand  alone  To  circumvent  this 
n  pail  wag  made  wblcb  tapered  to  a  point. 
Then  the  boys  cut  a  hole  in  a  board  and 
laid  It  across  a  box  wltb  the  pail  stlcklug 
Into  the  hole  It  la  a  bright  one  who  can 
fool  tbe  boys. 

Tbe  use  of  flour  barrels  has  fallen  off  40 
per  cent  during  the  past  12  years.  People 
purchase  by  the  sufb. 


steel  plate  Is  drilled  to  receive  a  cast  iron 
bushing,  which  Is  threaded  to  receive  tbe 
screw  and  is  held  in  place  by.  bolts  or  cap 
screws.  The  piston  Is  made  of  I-Incb  or 
l^-incb  cast  Iron,  and  secured  to  this  Is 
another  cast  Iron  piece  which  Is  turned 
out  to  receive  the  bead  of  the  screw,  Tbe 
latter  is  upset  and  turned  down  to  fit.  The 
screw  should  be  of  1%-lnch  steel,  or  larger, 
and  on  Its  upper  end  It  carries  a  band 
wheel  by  which  tbe  press  la  operated. 


TO  MAKE  COTTON  FROM  PINE. 


The  proceM  la  sold  not  to  t>e  expensive 

and  U  Is  tboogbt  if  this  cottom  can  be  made 

'imi  OK,  Europe  wlll  be  Independent 

■«  avit  India.     Tbe  immense  for- 

■Is  uid  Germany  wonld  fnr- 


SPECIAL  SUBSCBIPTION  OFFER. 


In  response  to  numerous  requests  the  pub- 
liabers  of  Popular  Mechanics  announce  a 
special  subscription  ofTer  of  five  years  for 
three  dollars.  Address  may  be  changed  as 
often  as  desired. 


FOPULAS  MECHANICS'  PREHniHS. 

Don't  forgot  to  Bend  for  Popular  Hcchan- 
Ics'  premium  list  It  Is  sure  to  Interest  you. 
It  will  tell  how  you  can  Ret  many  desirable 
and  senlceablc  nrtldes  with  little  effort. 


A  SOCKET  WRENCH. 

A  socket  wrench  with  adjustable  stem 
for  use  In  awkward  places  is  sbowo  In  the 
accompanying  cut.  By  the  use  of  a  jointed 
stem,  as  shown,  the  wrench  is  made  avail- 
able for  nuts  In  almost  any  position  and. 


ProccM  Dbcovand  In  BavarU  That  Hay  Uaka 
XoTOpe  Indapendont  of  Amatica 


Experiments  are  being  made  in  Bavaria 
In  the  maonfacture  of  cotton  out  of  pine 
wood.  Tbe  method  is  to  reduce  the  wood 
to  the  finest  layers  possible,  then  to  subject 
it  to  a  vapor  pn^sare  for  ten  hours.  Tlio 
pulp  Is  then  plunged  into  a  soda  Imth  where 
It  stays  36  hours.  It  Is  thus  transformed 
into  a  kind  of  cellulose,  to  which  a  resistant 
quality  la  given  by  adding  oil  and  gelatin. 
Then  It  is  drawn  out  and  tintangled  by  ma- 


of  course,  will  avoid  marring  any  nut  for 
which  it  is  fitted  by  any  slipping  of  the 
wrench.  Sets'  of  those  wrenches  may  be 
made  up  with  bandies  and  sockets  inter- 
changeable, so  that  at  slight  expense  they 
may  be  available  for  any  size  of  nut.  We 
are  indebted  to  Machinery  for  the  sug- 
gestion. 
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HOW  TO  MACS  A  CUSIOUS  THERMOM 


A  thermometer  which  depends  upon 
pieces  of  hrown  paper  and  a  few  horse- 
bairs,  instead  of  mercury  or  spirits,  for  its 
tctJon,  is  certalnlj  a  curiosity,  and  cannot 
tail  to  attract  attention  and  interest  your 
mechanical  friends.  The  Engineer  tells 
bow  to  make  one. 

The  strips,  A  and  B,  are  cut  from  thiclL 
l^wn  wrapping  paper,  the  coarser  the  bet- 
ter.   Cat  the  strip.  A,  1  inch  wide  and  30 


.A  CtntXOUS  TBERUOMerOU 
inches  long,  and  B.  1  inch  wide  and  20 
inches  long.  Cut  button-holes  in  the  end  of 
each  strip  as  shown.  The  piece,  C,  is  al)out 
1  ff)ot  long,  and  is  made  of  thin  wood.  The 
hole,  E,  is  4  inches  from  tlie  wide  end. 
The  hand,  D,  is  made  of  very  thin  light 
W(kh1  and  tapers  to  a  point  at  one  end,  a 
circle  being  formetl  at  the  other  end  to  act 
as  a  counter  weight  The  principal  thing 
Co  1)0  remembered  in  connection  with  the 
pointer  is  to  liavc  the  pointed  end  Just 
heavy  enough  to  overlwilancc  the  round  end 
so  that  it  will  descend  by  its  own  weight. 

A  small  circle  of  wood,  F,  is  fastened  with 
glue  on  the  large  end  of  the  pointer  to 
which  the  horsehairs  arc  attached. 

Select  a  place  on  the  wall  where  yon  wish 
to  locate  the  thermometer.  Then  first  put 
n^    ~     *^er«  C,  by  6x\ring  a  smooth  wiro 


nail,  or  a  screw,  through  the  hole,  E.  But 
ton  on  strip,  B,  and  with  the  lever,  Q,  in 
a  horizontal  position  put  a  tack  or  screw 
through  the  button  hole,  G,  in  the  lower 
end  of  B.  Kow  button  on  strip,  A,  to  the 
other  end  of  the  lever,  C.  To  the  lower 
end  of  strip.  A,  attach  three  or  four  strands 
of  the  horsehair,  bringing  the  strands  down 
about  6  inches  and  fastening  them  to  the 
under  side  of  the  small  circle  of  wood,  F, 
on  the  pointer,  D.  Then  fasten  the  pointer, 
D,  to  the  wall  with  smooth  nail  or  screw, 
which  is  to  be  put  through  the  center  of 
the  small  circle,  F.  The  lever,  C,  and  the 
pointer,  D,  must  work  perfectly  free  and 
easy  on  the  screws. 

When  it  is  cold  the  paper  and  horsehairs 
will  contract  and  the  pointer  will  rise, 
and  when  it  is  warm  the  hair  and  paper 
will  expand  and  the  pointer  will  descend. 
A  scale  should  be  made,  and  degree  marks 
laid  off  by  marking  the  position  of  the 
pointer  corresponding  to  the  indications  of 
a  mercury  thermometer. 

You  will  notice  that  this  thermometer 
works  diametrically  opposite  to  the  mer- 
cury thermometer,  the  pointer  descending 
with  rising  temperature,  and  rising  with 
falling  temperature.  A  very  slight  expan- 
sion or  contniction  of  the  paper  and  hair 
will  move  pointer  a  considerable  distance. 


COMBINED  OaEH  AND  TORCH. 


A  combined  oiler  and  torch  is  something 
which  will  be  appreciated  by  many  engi- 
neers. The  torch  receives  its  fuel  from  the 
body  of  the  can  and  will  burn  30  minutes 


/-* 


without  tilting  the  can.  A  cap  fits  over  tne 
torch  when  the  oiler  Is  to  be  used  in  the 
daytime.  The  combination  leaves  one  hand 
f»ee,  as  well  as  lighting  the  part  to  be  oiled. 

BOILING  KETTLES  WITHOUT  COALS. 


Every  day  in  I»ndon  scores  of  workmen^ 
kettles  are  boiled  in  lime  that  will  after- 
wards be  used  for  Its  proper  purpose.  Just 
iH'fore  the  breakfast  hour,  say.  one  of  thtt 
workmen  empties  a  quantity  of  the  dry 
lime  from  a  sack.  In  the  center  of  this 
lime  he  makes  a  hole,  and  into  it  watMf  ii 
poured.  Then  be  pots  bis  kettles  Inta 
water,  and  in  a  *«i»  wntwiiftm  ^ 
boll.    In  t^^ 


A  GASOLINE  EITGIHE  KlirC. 

The  problem  of  keeping  a  gasoline  engine 
cool  In  cold  veatber  and  still  avoiding 
frozen  pipes  or  a  bursted  water  Jacket  has 
been  solved  very  satisfactorily  by  a  writer 
in  the  Blacksmltb  and  Wheelwrlgbt,  The  ac- 
companying cut  Illustrates  tbe  arrangement 
used. 

Two  barrels  and  some  piping  are  all  that 
Is  required,  one  barrel  being  placed  on  a 


bench  on  a  level  wtlli  tbe  cylinder  of  the 
engine,  and  the  other  one  below  the  freez- 
ing line,  as  shown.  Tbe  figures  Indicate,  1— 
barret  for  water;  2— cylinder  of  engine;  3— 
barrel  for  water  below;  4— pump  to  raise ' 
water  to  upper  barrel;  5— pipe  that  lets 
water  in  barrel'  below  when  done  work,  by 
turning  ralve  8.  The  pump  Is  operated  from 
ithe  engine  and  when  barrel  1  Is  full  can  be 
throwD  out  of  gear. 

«  ■» 
COPPER  WntE  POS  HOT  BEAKIKGS. 


An  Ingenious  remedy  for  a  bearing  which 
ran  hot  and  burned  ont  eveiy  three  weeks 
Is  described  in  tbe  Woodworker.  Tlie  bear- 
ing was  one  of  three  on  a  band  saw  ma- 
diine.  Tbe  writer  says:  I  cut  out  all  the 
6U  babbtt  metal,  then  got  some  copper 
r  and  bent  it  In  >lgzag 
'  enongb  bent  to  go  tbo 
Kt  Ud  It  In  the  box, 
ud  poured  the  bot 


babbit  metal  the  same  as  though  the  wire 
was  not  there.  The  idea  I  bad  was  to  have 
the  shaft  bear  on  the  copper  as  well  as  the 
babbit,  and  I  succeeded. 


Where  there  Is  sufficient  height  In  the 
furnace  room,  every  pipe  leadiug  to  a  reg- 
ister may  be  made  to  carry  heat  The 
method  is  described  by  a  writer  In  the 
Metal  Worker,  who  says; 

I  put  up  a  hot  air  furnace  43  Inches  In 
diameter  and  having'  eight  pipes  on  It  The 
customer  complained  of  two  rooms  not 
heating  that  were  fed  by  pipes  on  opposite 
sides  of  the  furnace.  To  overcome  this 
trouble  I  resorted  to  an  expedient  that 
would  have  been  Impossible  In  a  low  cellar, 
but  the  furnace  was  In  a  cellar  having  a 
12-foot  celling.  I  took  oft 
the  top  and  raised  tbe 
casing  18  Inches,  finishing  ^ 
It  with  a  flat  top  with  i 
3-Inch  rim  around  It  to  [- 
hold  sand,  and  put  tbe  \ 
eight  pipes  In  the  top,  n 
nlng  off  with  three-piece 
elbows.  I  put  a  parti- 
tion In  between  each  ot  the  pipes,  extending 
down  to  18  Inches.  A  plan  of  tbe  under 
side  ot  the  top  Is  shown  herewith.  This 
practically  makes  eight  separate  beaters 
over  one  Are,  for  all  of  tbe  air  that  rises 
in  the  furnace  between  any  pair  of  these 
partitions  can  only  escape  tlirougb  tbe  pipe 
from  that  space.  Tbe  finished  job  gave  en- 
tire satisfaction. 


HOW  TO  HAKE  A  HECTOGRAPH. 

A  formula  for  making  a  hectograph,  or 
composition  for  taking  duplicate  copies 
from  one  original  copy  written  with  ani- 
line ink.  Is  as  follows:  100  parts  white 
glue;  500  parta  glycerine;  25  parts  sulphate 
of  baryta  (kaolin);  375  parts  of  water. 
Soak  the  glue  In  the  water  until  dissolved; 
then  add  the  glycerine  and  kaolin,  and  cook 
slowly  until  thoroughly  dissolved  and 
smooth.  Add  a  few  drops  of  carbolic  add; 
pour  the  mixture  Into  a  pan  and  clean  all 
scum  and  bubbles  off  the  top;  then  set  to 
cool.  Trouble  Is  sometimes  experienced 
with  this  formula,  probably  because  of  dif- 
ference In  tbe  quality  of  the  glue  or  tbe 
glycerine;  bnt,  under  favorable  condltlonB. 
It  makes  a  tborougbly  good  h«ctni:w^. 


BOBISG  AK  EHGINB  CYLIHDER. 

A  10  or  12-liorsepawer  statiunurf  ensiiie 
crlinder  may  be  bored  on  a  24-lnfli  lathe 
even  If  yoo  are  not  supplied  witli  ciiat 
Iron  brackets  and  adJuHtlng  Bcreivs,  says 
tbe   Blacksmllti    and    Wbecln'riRht. 

Get  four  good  seasoned  onk  pieces.  A, 
long  enoutih  to  reacb  across  the  lathe  cnr- 
rlage.      Bore    boles    for    tbe    bolts,    wbicb 


RECIPES  FOK  FOLISHHTG  PASTE. 

Good  reccipes  for  polishing  pastes  are  tbe 
To]  lowing; 

1.  5  pouiidH  lard  or  yellow  vaseline  melt- 
ed and  nilxvd  with  1  pound  fine  rouge. 

2.  2  pounds  palm  oil  and  2  pounds  vase- 
line melted  together,  and  tben  1  poand 
rouge,  Vj  pound  trlpoll  and  1  ounce  oxalic 
acid  are  stirred  in. 


Ju  Kb  n  d 

rufflng  <nt  and  Hnlsliln^  <ut.  Run  latin  on 
slow  sptH-d,  and  fii'd  Just  flne  enough  to 
niiike  u  smooth  Job.  Never  Btop  luthe  wblle 
taking  tbe  lliilelilng  cut. 

Make  tool  as  at  C,  Fig.  i.  of  "{.-Inib 
nmnd  atwl  to  suit  dlBuicter  of  i-yllniliT. 
r:ivi'  it  Just  vuouKb  clearance  to  I'liiir  t-yl- 
Inilrr  wall  on  point.  I'w  iimul  Judi,'i".'nt 
111  tiglitening  clamps  on  cylinder.  If  ttw 
tiKUt  tbey  vHI  aprlni:  out  of  round. 

What  becomes    of  the   100,000,000    tooth  ♦** 

picks  maoufactnrcd  daily  In  tlitn  country?  Will  you  not  si'iiil  hk  the  name  of  at  fa 

Ix>t  the  lodxiiur  bouse  fellow,  the  loafer  and  one  act|ualntaiic<^  wboni   you   think   ml 

tlie  kiudergartosr  answer.  be  intcn-Hted  in  Popuhir  Mccbanlcst 


POPULATION  OF  CRnfA. 

The  last  teiiMUn  tiiken  of  China  places  her 
total  iiiiimiatlon  at  42G,44T,325  inhaliltanls. 
dJKtrlbatcd  ax  follciws;  Kliilitccn  Chinese 
pri)Vlii.-..M.  407.737.30-.;  Manchuria.  8,500.000: 
MonKolla.  3.3^4.000:  Tibet,  C.430,000;  Cbitiese 
Turkestan,  42G,<)ii<). 
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HOW  TO  COLOR  ELECTRIC  LAMPS. 


Vei7  ofteD  much  eHectiveness  can  be 
worked  out  In  a  wladow  trim  with  tbe  aid 
of  colored  llgbts.  Colored  lights  are  expen- 
sive. Tbe  following  formula  will  explain 
bow  to  color  electric  lamps,  therebj  saving 
a  bis  part  of  tbe  expense.  Take  a  little  white 
shellac,  tblD  It  down  wltb  alcohol,  and  hy 
dipping  the  bulb  In  this  it  produces  a 
splendid  Imitation  of  frosted  glass  wben  n 
clear  white  light  Is  required.  Care  must  be 
taken  to  have  tbe  shellac  very  tbin,  otber- 
wise  It  will  not  run  smooth.  If  you  use 
green,  purple,  red,  blue  or  any  other  color, 
buy  a  package  of  egg  dye  of  the  color  re- 
quired, dissolve  it  in  wood  alcohol  and  pour 
It  into  the  shellac.  By  using  tbls  or  an? 
transparent  coloring  a  vast  number  of  beau- 
tiful tlnU  can  be  made  that  will  blend  with 
yonr  color  icbeme. 

To  go  about  it  properly  and  to  get  tbu 
best  results,  after  preparing  your  shellac 
pour  It  into  a  vessel  deep  enough  to  Im- 
merse tbe  lamp.  Take  a  piece  of  wire  anil 
fasten  It  around  tbe  socket  of  tbe  lamp, 
then  bring  one  end  of  wire  back  over  tbe 
end  of  tbe  lamp  to  opposite  side  of  lamp 
to  form  a  loop,  then  dip  tt  In  the  solutinii 
and  hang  It  up  to  drip  and  dry.  While  mix- 
ing your  color  bear  In  mind  that  tbe  more 
dye  and  tbe  less  sbellac  the  deeper  the  tint 
win  be,  and  vice  versa.  Any  of  these  colors 
can  be  removed  with  wood  alcohol. 

HOW  TO  HASX  AN  ARC  LIGHT. 

Any  engineer  can  make  a  cbeap,  service- 
able arc  light  out  of  tbe  odds  and  ends 
generally  found  around  a  plant.  We  get 
tbe  following  instmctlons  from  Tbe  En- 
gineer: 

"It  wUI  be  noted  Id  the  sketch  that  tbe 
feed  maeblncry  Is  nothing  more  than  the 
magnets,  armature  and  hammer  of  an  old 
electric  E-Inch  bell.  Tbe  magnets,  with  a 
:i6-candlepower  Incandescent  lamp  in  aeries 
wltb  tbem,  are  connected  across  a  resist- 
ance of  about  ZS  ohms,  which  may  consist 
of  three  or  four  colls,  taken  from  an  old 
rheostat  or  a  bank  of  lamps  In  multiple. 
The  miBgneta  and  the  26  ohms  resistance  are 
iB  mvItlDle  and  are  connected  to  tbe  poal- 
L,  wfaleta  la  clamped  to  the  tt^ 


carbon.  The  negative  lead  la  simply  con- 
nected to  the  Mj-lucb  pipe,  wbere  convenient. 
"Sliding  loosely  on  the  top  carbon  is  an 
Iron  washer  wltb  a  small  hole  drilled  near 
tbe  edge  with  a  thin  lace  passed  through  It 
and  tied  to  tliG  end  of  the  hammer.  The 
sprlnR  on  the  armature  must  be  bent  so 
there  will  be  no  mnke-and-hreak  action.  As 
current  passes   through   the    magnets,    the 


pulls  on  the  washer,  causing  It  to 
grip  the  curbon  and  lift  It  up,  thus  forming 
tbe'arc.  As  tbe  carbon  burns  away,  less  ciu*- 
rcnt  passes  through  the  uiiiguets,  causing 
the  carbon  to  lower  and  keeping  it  the  right 
distance  from  the  lower  carbon.  When  tbe 
hammer  has  lowered  os  far  as  it  will' go,  tbe 
wnsber  on  the  carbon  should  be  low  enough 
to  strike  on  top  of  the  drop  tee,  causing  it 
to  release  Its  grip  on  tbe  carbon  and  allow- 
ing tbe  carbon  to  fall.  More  current  now 
passes  through  the  magnets  and  the  carbons 
ore  pulled  apart  again,  the  Iron  washer 
having  taken  another  grip.  Tbls  action  ig 
continuous  and  tbe  lamp  can  be  adjusted, 
BO  there  will  be  no  flickering  in  tbe  llgLt 
whatever." 


00W   10  BIFSJ)  A  FBOST-raOOF  TAIL 

RACE. 


A  THKifiAD-CUTTOfO  KIRK. 


of  waterpower  who  have  experi- 
enced trooble  from  freezing  the  past  severe 
printer,  will  be  interested  in  a  method  de- 
scribed Id  the  American  Miller  which  is  to 
prevent  tfonble.  The  writer  says:  Our 
rmcewaj  baa  a  cross-plank  bottom  from  the 


Cutting  a  left-band  thread  with  a  rlgot- 
hand  tap  and  die  in  something  everyone 
cannot  do,  says  a  correspondent  in  the  En- 
gineer. Referring  to  the  drawing,  1,  is  a 
tap  which  may  be  of  any  size,  2  and  2,  are 
pieces  of  sheet  brass  or  copper  placed  be- 
tween the  tap  and  the  die  and  between  the' 


"JSnle^fttir^ 


wheel  pit  to  a  short  distance  below  the 
mill.  The  sides  are  planed  timbers,  A  in 
sketch,  covered  with  round  cedar,  B,  laid 
crosswise  and  covered  over  with  earth.  We 
excavated  the  last  20-foot  section  from  Y 
to  Z  and  then  carried  the  bottom  on  a  level 
a  short  distance.  The  remainder  of  the 
waterway  is  open  race  with  earth  bottom. 

The  top  of  the  sloping  section,  of  course, 
follows  the  same  angle  downward  from  Y 
to  Z  as  does  the  bottom  and  dips  into  the 
edge  of  low  water,  shutting  off  all  currents 
of  air  from  outside,  but  allowing  a  free 
flow  of  the  water,  which  Just  flows  down- 
ward under  the  upper  covering  and  then 
rises  to  its  original  level  on  the  outside, 
flowing  away  without  having  the  current 
stopped  or  raising  the  tail  water.  We  made 
this  submergtHl  section  of  slightly  larger 
capacity  by  setting  the  side  timbers.  A,  a 
little  farther  apart.  But  a  little  more  space 
is  sufllcient. 

Since  using  this  arrangement  our  wheels 
have  been  clear  of  ice  and  frost  and  our 
drive  belts  are  drj'.  Previous  to  this  we 
had  our  main  belt  connoollons  covenMl  with 
frost,  the  gate  rods  were  often  frozen  and 
occasionally  the  water  wheels  were  solid. 

To  keep  the  submerged  portion  of  the 
tail  race  from  floating  we  bolted  a  largo  log 
nt  the  outer  end  and  covered  the  section 
over  with  stones  and  gravel. 


^^^^^ 


#•» 


FIVE  YEAR  SUBSCRIPTIONS. 


In  response  to  numerous  requests  the 
publishers  of  Popular  Mechanics  annoonce 
a  special  subscription  offer  of  five  years  for 
three  dollars.  Address  may  be  cbaoged  as 
often  aa  deilred. 


bar  and  die  to  prevent  the  crossing  of  the 
threads,  and  to  keep  the  die  from  tearing 
out  the  threads  cut  by  the  tap.  The  tap  is 
right-hand  and  cuts  the  left-hand  thread. 
Part,  3,  is  the  die  that  holds  the  combina- 
tion of  brass,  tap  and  the  iron  rod  in  place 
while  part,  4,  is  the  rod  on  which  the  left- 
hand  thread  is  to  be  cut 


It  may  be  readily  seen  that,  by  placing  the 
combination  on  the  rod  as  shown  and  turn- 
ing the  die  to  the  left,  viz.,  in  the  direction 
of  the  arrow,  after  the  lirst  thread  is  started 
the  rest  will  follow  and  will  be  found  to 
be  a  perfect  left-hand  thread. 

#  > » 
HOW  TO  CLEAN  AN  OIL  STONE. 


If  the  stone  is  glazed  or  gummed  up,  try 
cleaning  with  turi><*ntlne.  If  this  does  not 
restore  its  cutting  ciualltles,  scour  it  with 
sandstone  and  water,  or  with  a  piece  of 
sandpaper  fastened  to  a  smooth  board.  Oil 
or  dirt  may  be  reknoved  by  boiling  the  stone 
In  lye,  or  an  entirely  new  surface  may  te 
obtained  by  holding  the  oil  stone  ani 
grindstone,  revolvliur  th«  «<««< 
appljlDC  w 


TO  CEMENT  LEATHER  TO  IBOIT. 


A  good  way  to  glue  leather  to  Iron  is  to 
paint  the  Iron  with  a  mixture  of  white  lead 
and  lamp  black,  dissolTed  m  oil.  Then  cover 
with  a  cement  made  of  the  best  glue  soaked 
in  water  antll  soft,  and  dissolved  In  vinegar. 
This  la  mixed  thoroughly  with  one-third  of 
Ita  bulk  of  white  pine  turpentine,  and 
thinned  with  vinegar  until  It  can  be  spread 
with  a  brush.  It  should  be  applied  to  the 
Iron  while  it  is  hot  and  the  leather  put  on 
and  quickly  pressed  Into  place.  It  must  be 
held  tight  by  a  clamp  while  It  Is  diying. 


tank  Is  placed  at  a  belght  of  12  feet  or  more 
above  the  furnace  a  bead  pressure  of  five 
pounds  to  the  square  inch  Is  obtained, 
which  Is  ample  for  the  oil  feed.  Any  oidi- 
nary  grade  of  fuel  oil  may  be  used  for  fuel, 
or,  where  procurable,  crude  oil.  Natural 
gas  may  be  used  with  the  at 


BLOWPIPS  METAL  WELDIHG. 


An  eicellent  way  to  protect  the  ground 
connection  of  telephones  Is  given  In  the 
American  Telephone  Journal. 

Carry  the  leadlng'ln  wire  down  the  ont- 


At  Birmingham,  England,  a  special  blow- 
pipe for  the  seamless  welding  of  steel,  iron 
and  other  metals  has  been  exhibited.  The 
heat  is  produced  by  the  burning  of  acety- 
lene with  oxygen,  and  Is  eo  Intense  that 
the  welded  Joints  show  no  trace  of  their 
welding.  The  separate  gases  pass  from 
cylinders  through  valves  which  reduce  the 
Initial  pressure  In  the  cylinder  to  aiwut  7 
pounds  on  the  blowpipe.  The  united  gases 
are  then  Ignited  and  though  the  heat  zone  is 
only  abont  one-elghtb-  of  an  inch  lu  length 
It  melts  the  metal  quickly.  Even  (juartz 
con  be  quickly  melted.  It  Is  said,  and  blown 
like  glass. 


MELTING  BRASS  WITH  OIL  FLAME. 

One  to  two  gallons  of  fuel  oil  will  melt 
100  pounds  of  brass.  This  Is  done  by  means 
of  a  furnace  which,  to  a  degree,  has  done 
away  with  the  use  of  crucible? 

In  this  furnace  the  oil  fuel  Is  generally 


tnpplted  to  tbe  burner  by  a  gravity  system 

wtaldi  conalBts  of  an  overhead  gravity  tank 

wUh  a  capacity  of  10  to  20  gallons,  to  which 

tniDped  by  band  or  power  from  a 

•nak  loGAted  cosTenlently  for  plp- 

*»  -*  ooMda  R  bnlldlns,  and 

WbcD  the  gravlly 


sIdB  t>t  tbs  building  and  into  the  cellar  as 
near  as  possible  to  the  spot  wbcre  the  In- 
strument Is  to  be  locnteJ;  attach  It  to  the 
combined  fuse  block  and  llgbtning 
arrcsler;  run  the  wire  up  tbrough 
the  floor  and  altnih  It  to  one  bind- 
ing poMt  of  tlio  Instrument.  Froia 
tbe  opposite  binding  post  run  the 
wire  down  through  the  floor  and 
give  a  sciint  bulMnch  of  It  a  full 
turn  al>out  (he  binding  screw  of  the 
arrcMter:  carry  the  wire  the  short- 
est w.ty  to  the  ground  rod,  to  wUlch 
solder  It  securely.  The  ground  rod 
should  be  not  less  than  one-half 
inch  in  diameter  and  three  feet  in 
lent^h.  By  thin  method  the  lightning  arrest- 
er Is  placed  away  from  inflammable  sub- 
stances and  tbe  security  of  the  grounding 
connection  may  he  easily  tested  at  ony  time. 
bcHldcB  being  protected  from  the  extremes 
of  heat  In  tbe  summer  and  cold  and  frost 
In  winter.  . 


BESESVOnt  FOB  KECOVEIUICG  CYLINDEB          CASE  IN  ATTACHING  BBASS  VALVES. 
OIL.  

In  Rcrewlng  iron  pipe  Into  n  hrass  bod;- 

vnlve  It  is  nnceBsnry  to  use  little  or  no  lend 

or  pipe  Joint  grouse,  na  the  hnisa  In  tiofter 

tlinn  Iron  and  givcH  enougli  to  form  a  UfM 

Vfstem  «-ltlilD,  may  be  used  for  rccorerlus      Joint.    If  lend  or  pipe  Joint  grenae  Is  used 


Ad    IngenloQHly   arranged   concrete   reaer- 
(otr  located  outside   ttie  vfaUa  of  a   plant 
I   receiving   the  waste   water   from   the 


S*Chejtni/f  Ptomk  BafTJe 


CffncreM  Curbing 


cr!>ndpr  oil.  The  main  feiituro  i»  the  exit 
*f  the  wattT  from  tlic  reeen'olr.  The  oil 
riWK  to  the  top  and  the  watrr  1)elan-  it 
flowv  under  a  boOIe  (In  order  not  to  dis- 
turb the  surface)  and  over  n  weir  Into  tbe 
I1T4M*-  The  oil  may  l>e  Hkinimed  off  as  often 
■s  tbf  amount  nniulres  It. 


THE  WELDING  OP  ALUHIHUH. 

At  a  meeting  of  tbe  Farnday  Society, 
London,  a  paper  written  by  Jlr.  S.  O.  Cow- 
[MT-t'oleii  Htate<]  as  follows: 

"Soldered  aluminum  Joints  have  proven 
nnsatlHfjcIory,  as  Ibey  will  not  stand  the 
test  of  time,  because  ealvunic  acllim  takes 
plaee  between  tbe  nlnmlnum  and  solder. 
One  of  tbe  cblef  difBcultles  eiieoiintered  In 
Holderlng  aluminum  other  than  the  forma- 
tion of  oilde,  is  thnt  a  few  decrees  below  its 
welding  point  It  puxses  Into  a  pasty  or 
brittle  HtatP,  and,  Iwlng  a  very  good  erm- 
rtuetor  of  lieat,  the  soliler  verj'  riipldly  lO"!^ 
and  fre<>zes  before  it  has  time  to  flow  NUffl- 
dently.  He  then  proceeded  to  describe 
Dick's  machine  for  welding  aluminum  by 
the  removal  of  the  oxide  mechanlcatly,  com- 
iiineil  with  pre.iHurc.  Kcfercnce  was  also 
imitdc  to  lleraeus's  ]irocess  of  welding  nlnml- 
num. 


'bicli  cniisi^tH  In  lienllng  the  alumi- 
I  u  reducing  atmosphere  unlll  It 
r>-a<lieH  tbe  pasty  stage,  when  the  Joint  Is 
ttiad"  by  kneading  and  bnmnicrlng.  Fm- 
iii^'M  ttruceMs,  wlilrta  In  somevhat  similar, 
•»u«l»i»  III  lienllng  the  aluminum  up  to  60(1 
a>i:  '■'..  aiKl  wcldlnft  by  bammcrlnK-  The 
ttiwirb-  w*MlniC  of  alnmlnnm  taw  not 
ptuviKi  odtnawFcIally  ancceMfuL" 


it  should  be  phict'd  on  the  pipe  end  rather 
tbttu  In  the  valve,  so  that  it  will  not  be 
curried  by  steam  to  the  bearing  parts  of  the 
valve  and  catch  and  bold  scale  and  grit  on 
the  seats  and  discs  of  the  valve. 

Extni  long  wrenchea  or  tongs  placed  on 
the  hexagon  farthest  from  tbe  pipe  end 
should  not  be  used  for  screwing  pipe  Into 
brass  ^'uives,  as  this  method  ts  apt  to  sprli^; 
the  seats  and  place  tlicm  out  of  line.  When 
screwing  i)l|)e  Into  gate  and  other  styles  of 
valves  always  close  it  tightly  so  as  to  make 
the  body  rigid. 


PATTERN  LEAD. 


An  alloy  suitable  for  small  metal  patterns 
Is  coniposeil  of  tin  one  part  and  lead  one 
part  by  weight.  The  result  Is  a  siiinewbat 
soft  alloy  wiiicb  reiiulres  care  In  the  hand- 


ling  of  tiie  pat 

crns.    Some  harder  mixtures 

are  as  follows 

Lead. 

Antimony. 

Tin. 

55 

30 

16 

55 

22.7 

22.3 

61.3 

1S.5 

20.7 

.■\  white  me 

al  that  has  s 

mall  shrinkage 

atid  is  good  for  pattern  plates  Is  lead  90, 
antimony  10.  A  harder  metal  with  small 
shrinkage  and  very  good  for  pattern-platec 
Is  zinc  66  per  cent,  tin  34  per  cent.  Tbe 
Ironmonger  says  an  amalgaui,  very  conran- 
lent  for  stopping  up  boles  that  cannot  be 
soldered  easily,  is  made  of  tbe  filings  of  tbe 
above  alloy,  and  mercury  kneaded  In  tbe 
band  Into  •**'■  donidi.  iqueexlnK  out  all  tbe 
merer  -jokIaid  ahooUl  A» 

preei  •  *» 
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SHIP  lELEGfiAPH  SIGNAL  SYSTBM  FOR 
POWER  PLANTS. 


CENTER  FOR  SCRIBING  CIRCLES. 


The  electric  signal  system  generally  used 
on  board  slilp  by  wliicli  the  orders  are  given 
to  the  engineers,  has  been  adapted  to  the 
use  of  electric  power  plants  on  land.  It 
frequently  is  of  the  utmost  importance  for 
the  man  in  charge  of  the  switchboard  to 
communicate  instantly  to  the  engineer  by 
means  of  signals  which  cannot  possibly  be 
mistaken. 

The  dial  in  the  engine  room  bears  th(} 
wording  of  the  usual  orders,  and  when  the 


Bide  Tolegrapb  System 

operator  moves  the  pointer  of  his  dial  to  a 
certain  order,  the  pointer  in  the  engine 
room  instantly  responds  while  at  the  same 
moment  the  bell  signal  also  sounds.  The 
illustration  shows  a  pair  of  the  sending  in- 
struments. 


A  POINTER  ON  DRILLING  IN  IRON. 


Sometimes  it  is  necessary  to  drill  a  hole 
in  iron  when  making  repairs  to  wood- work- 
ing machines,  and  it  is  found  that  the  drill 
is  Just  a  little  too  small  for  the  size  re- 
quired.    If  a  flat  drill  is  used,  it  may  be 
made  to  cut  a  hole  larger  than  the  width  of 
the  drill  l^  grinding  the  center  a  little  to 
one  8lde»  leaTing  the  radius   of   one   side 
Umgex  tban  tlie  radios  of  the  other.    If  a 
mim  tmoed  tot  a  bolt  and  the  bolt  is  too 
fi      ■  AMI  iM  opened  by  putting 
•*•  en  one  side  of  the 
again.    Neither 
i  hMB  an  ontfit 
It  in  a  pinch. 


A  center  to  support  one  end  of  the  divid- 
ers while  scribing  circles  is  made  as  follows: 
Take  a  piece  of  hardwood  and  set  into  one 


of  its  edges  a  piece  of  tin  or  other  metal  to 
receive  the  prick  punch  mark  for  the  divider 
point.  This  is  handy  in  working  at  large 
core  boxes  when  scribing  circles  on  the  ends. 

SCARFS  FOR  WELDING  STEEL. 


A  correspondent  from  New  Zealand  who 
has  success  in  welding  steel  tells  how  it  is 
done  there: 

For  the  last  six  years  my  work  has  been 
principally  working  steel  of  various  grades. 
I  get  my  steel  I  am  going  to  weld  and  upset 
the  ends  of  each  piece  scarf  them  with  a 
short  scarf,  seeing  that  my  scarf  is  full 
in  the  center  so  that  when  they  come  to- 
gether they  will  touch  in  the  center  first,  so 
that  all  dirt,  etc.,  will  squeeze  out  sideways, 
as  the  welds  come  together.  I  then  make 
up  a  good  coke  fire,  place  my  two  pieces 
of  steel  in  it  and  get  my  helper  to  blow 
very  steadily  until  my  steel  gets  thoroughly 
heated  through,  and  then  the  last  few  sec- 
onds I  get  him  blowing  very  hard.  My 
helper  takes  one  piece  and  I  take  the  other 
and  give  them  a  few  light  taps  over  the 
anvil  to  remove  as  much  dirt  as  possible. 
I  stick  it  first  with  my  hand  hammer,  then 


get  my  lielper  to  give  one  or  two  light  press- 
ing blows,  and  then  heavy  and  as  quick  as 
possible.  I  have  welded  from  %-inch  to 
2-inch  steel  and  very  rarely  had  to  take  a 
second  heat.  The  flux  I  use  is  sandstone  or 
sea  beach  sand,  and  it  has  always  given 
me  perfect  satisfaction.  I  have  welded 
steel  drills  for  rock  boring  machines  and 
hammer  and  drill  steel,  and  very  rarely 
have  had  one  break  in  the  weld. 

I  have  seen  men  rivet  steel  for  the  rock 
boring  machine  and  have  noticed  that  they 
break  where  the  rivet  goes  through.  I 
think  It  Is  Impossible  to  get  a  solid  weld 
when  rivets  are  used.  I  am.  inclosing  a. 
sketch  to  show  ho^  tS;^  fMQKBl%  «sa  tsa^^ 
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ELECTBICAL  EXPRESSIONS  AND 
THEIR  EQUIVALENTS. 


WATER  PUMPED  FROM  GASOLINE 
STORAGE  TANK. 


The  Practical  Engineer  publishes  a  table 
of  electrical  expressions  and  their  equiva- 
lents, arranged  for  convenient  reference,  as 
follows: 


One 

WATT 


One 

ICn*OWA7T 


HORSB. 
POWER 


Om 
WATT. 
HOUR 


One 
HORSE- 
POWER 
HOUR 

One 

AMPERE 

HOUR 

TORQUE 


A  RATE  of  doing  work 

1 .  ampere  per  sec.  at  one  volt 

.7973    foot-pounds  per  second 
44.288     foot-pounds  per  minute 
2654  28       foot-pounds  per  hour 
.6027    mile-pounds  per  hour 
.00134  Horse- Power 
lit      Horse-Power 
A  RATE  of  doing  work 

737  3    foot-pounds  per  second 
*^^*      'oot-pounds  per  minute 
0^.7    mile-pounds  per  hour 
1.34  Horse- Power 
A  RATE  of  doing  work 

6J0.       foot-pounds  per  second 
35000.       foot-pounds  per  minute 
376.       mile-pounds  per  hour 
746       watts 
746  kilowatt 
A  QUANTITY  of  work 
2854,28       foot-pounds 
.508     mile-pounds 
*•/»«.«-  fppw*  hour  per  one  volt 
.00134  Horse-Power- Hour 
Tti       Horse-Power-Hour 
A  QUANTITY  of  work 
1,980.0110.       foot-pounds 
375.       mile- pounds 
*46.       watt-hour 
.746  kilowatt  hour 
A  QUANTITY  of  current 
One  ampere  flowing  for  one  hour,  Ir. 

respective  of  the  voltage 
Watt-hour  volts 

FORCE  moving  fn  a  drde 
A  force  of  on>  pound  at  a  radhia  of 
one  foot 


HOW  TO  WORK  STEEL  INTO  TOOLS. 


A  blacksmith,  successful  in  working  steel 
into  tools;  thus  describes  his  method  In  the 
Mining  and  Scientific  Press:  The  steel  is 
worked  at  an  orange  heat  during  the  forg- 
ing. When  shaped,  the  next  step  is'  refining. 
This  is  done  by  hammering  in  water.  A  lit- 
tle water  is  put  on  the  anvil  and  the  face 
of  the  hammer  is  wetted.  The  steel  must 
be  at  nearly  red  heat  when  this  is  done. 
The  refining  is  repeated  by  reheating  several 
times.  After  finishing  this,  the  steel  is 
heated  to  a  dark  red,  so  that  it  just  shows 
the  color,  and  dipped  in  raw  linseed  oil.  The 
tool  is  reheated  and  dipped  three  times. 
The  fourth  time  the  reheat  is  carried  to  an 
orange  color  and  dipped  in  the  oii  until 
nearly  cold.  The  oil  is  then  wiped  off  and 
the  metal  polished,  care  being  taken  not  to 
break  while  polishing,  as  the  metal  is  ex- 
tremely hard.  A  large  piece  of  iron  is  then 
heated  to  a  red  heat.  The  tool  is  laid  on 
tb/s  with  the  heavy  side  down  to  draw  what- 
erer  color  Is  desired,  different  tools  requiring 
dUferent  colors* 


Water  Instead  of  gasoline  was  pumped 
from  a  large  gasoline  storage  tank  at  Cleve- 
land, Ohio,  recently.  The  tank  had  had 
gasoline  emptied  into  it  several  weeks  be- 
fore. Investigation  showed  that  the  tank 
was  affected  by  frosts  and  thaws,  that  mois- 
ture collected  on  the  sides  and  bottom  and 
the  gasoline  being  lighter  than  water  rose 
to  the  top,  making  it  necessary  to  pump  the 
water  out  first  Tanks  made  of  galvanized 
iron  well  coated  with  tar  will  not  sweat. 


THE  WATT. 


The  watt,  the  unit  of  electrical  power,  is 
1-746  of  a  horsepower.  It  equals  the  me- 
chanical energy  represented  by  44.24  foot 
pounds.  One  ampere  of  current  moving  un- 
der the  influence  of  one  volt  pressure,  or 
any  combination  of  volts  and  amperes,  and 
that  will  make  unity  when  multiplied  to- 
gether, is  the  equivalent,  in  the  expenditure 
of  energy  to  the  work  a  man  would  do  In 
lifting  one  pound  44.24  feet  high,  or  any 
work — ^any  weight— raised  any  distance.  In 
which  the  weight  and  the  distance  multi- 
plied together  make  44.24. 


^•» 


CORRECTING  BLUE  PRINTS. 


Lines  omitted  on  a  tracing  can  often  be 
produced  on  the  blue  print  by  scratching 
through  the  blue  surface  with  a  sharp- 
pointed  knife.  If  carefully  done,  says  the 
American  Machinist,  the  resulting  line  Is 
much  better  than  one  made  with  erasing 
fluid. 


^•» 


CARE  IN  BURNING  OIL. 


In  flring  with  petroleum.  If  the  fire  should 
go  out,  as  it  sometimes  does  when  water 
is  mixed  with  it,  the  oil  continues  to  spray 
onto  the  hot  furnace,  generating  a  gas.  If 
you  attempt  to  light  the  flre  the  gas  will 
explode  with  violence,  says  the  Mining  and 
Scientific  Press.  First  shut  off  the  flow  of 
oil,  then  blow  the  gas  up  the  smokestack, 
then  you  can  light  the  fire  with  safety. 
Never  venture  near  a  barrel  or  other  ves- 
sel which  has  the  petroleum  in  It,  with  a 
naked  light,  as  it  is  liable  to  have  gas  in  it 
and  is  more  dangerous  than  when  full  oC 
petrolewm. 


COHVXRUEirT  COmXCTOS  FOR  TESTING. 

A  Teiy  Elmple  and  conTenlent  connectioa 
for  testing  vlrea  Is  Illustrated  In  the  Lon- 
don Electrical  Review.  It  is  Intended  for 
use  on  cuirentB  np  to  10  amperes,  and  is 
eaBll;  constructed. 
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FUSE   0 

A  contributor  to  the  American  Artisan 
tells  of  a  simple  device  for  making  coil 
springs: 

"Take  a  piece  of  band    Iron    about    12 


-t 
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Incbes,  1  Inch  wide  and  %  Inch  thick,  tnrn 
up  ttae  ends  as  shown  in  the  sketch,  bore 
boles  tor  the  crank  and  bore  boles  In  the 
and  of  tbe  cntok  to  receive  tbe  end  of  the 
Tire.  It  can  be  fastened  to  tbe  bench 
"t  <n  bold  firm  In  tbe  vise." 


A  solid  cubic  foot  of  antbradte  coal 
weighs  about  93  pounds.  When  broken  for 
use  It  weighs  about  64  pounds.  Bituminous 
coal,  when  broken  up  for  uae,  weighs  about 
60  pounds.  The  consequent  rule  for  the  ap- 
proximate measurement  of  coal  In  a  bin  or 
box  Is  to  multiply  the  length  In  feet  by  tbe 
helgbt  in  feet,  and  again  by  the  breadth  In 
feet,  and  this  result  bj  64  for  anthracite 
coal,  or  by  EO  for  bltominons  coal.  Tbe  re- 
sult will  equal  the  number  of  pounds;  and 
to  And  the  number  of  tons,  divide  by  2,000. 


Tbe  square  plunger  Is  kept  out  a  certain 
distance  by  a  spring,  and  on  pressing  the 
ebonite  knob,  the  two  boles  come  Into  line. 
By  Inserting  the  wire  and  releasing  tbe 
fcnob,  the  spring  causes  a  fair  grip  of  tbe 
wire.  Tbe  edges  of  the  botes  being  well 
rounded,  (lulte  small  wires  can  be  clamped 
without  being  cut.  A  pair  of  fuses  protect 
the  terminals. 


A  BOHE-UADE  POWEB  HACKSAW. 


I  send  a  sketch  of  a  home-made  power 
hncksaw;  It  Is  not  very  pretty,  but  It  gets 
there  ju»t  the  same,  writes  a  correspondent 
to  tbe  American  Machinist.  There  is  not 
much  machine  work  about  It,  as  can  be 
seen.  It  Is  secured  to  an  ordinary  machin- 
ist's  bencb  and  all  the  parts   are   made 


TO  CUT  ENDS  OF  STEEL  TIBES. 

I  have  a  simple  way  of  cutting  ott  ends 
of  steel  tires,  or  any  Iron,  with  the  aid  of  a 
helper,  writes  J.  L.  Painter  In  tbe  American 
Blacksmith.  I  take  a  heavy  three-cornered 
flte  and  break  It  tip  Into  2  or  3 -Inch 
lengths,  and  draw  tbe  temper,  when  they 
are  ready,  to  n^e.  I  lay  tbe  Ble  on  the  anvil 
and  place  tbe  tire  on  top  and  have  the  helper 
strike,  after  which  I  turn  the  tire,  give  It 
another  blow  and  oti  It  comes. 


HOUE-MADE  POWER  HACKSAW. 

from  stock  wrought  Iron,  with  the  excep- 
tion of  ttae  slide  which  Is  brass,  riveted  to 
the  blade  frame.  For  holding  tbe  work  an 
ordinary  vise  Is  used.  The  saw  is  not  auto- 
matic, but  a  simple  stop  at  A  prevents  tbe 
saw  dropping  after  cutting  through  the 
work.  When  the  apprentice  has  nothing  to 
do,  this  Is  a  good  thiug  for  practice, 

SEBfEDY  FOB  VITBIOL  BUSRS. 

A  Frenchman  has  discovered  a  remedy  In- 
stantaueous  In  its  effects  for  the  horrible 
burns  caused  by  the  use  of  oil  of  vitriol.  It 
Is  soft  paste  of  calcined  magnesia  and  water, 
with  which  tbe  parts  burned  are  covered  to 
the  thickness  of  an  Inch.  It  alleviates  tlie 
pain  almost  Immediately,  and  when  tbe  paste 
Is  removed  no  scar  remains. 


TO  MBASUfiE  TAPEBHTG  LOG. 

As  to  tlie  DDiDber  of  ttoard  feet  in  a  stick 
ol  timber  four  bj  four  iDches  at  one  end  and 
elgfat  br  eigbt  incbra  at  tbe  otber,  tbe  stick 
bring  Z4  f««t  long,  there  are  two  ways  ot 
■iTltiDg  at  a  correct  answer,  Bays  Mining 
and  S<?icntiac  Press.  Add  the  areas  of  the 
tw  ends  to  four  times  tlie  area  ot  the  cen- 
ter section  and  muttlplj  by  onc-slxtb  ot  tbe 
len^;  or,  multiply  the  areas  of  tbe  ends 
and  extract  the  square  root;  to  this  add  the 
areas  of  the  two  ends,  and  multiply  bj  one- 
third  of  the  length.  The  answer  by  either 
a  U  74H  feet 


A  SAW  HOBSE  FOS  TUnfETIS. 


The  'tlnnrr's  aaw  horse' .  Is  a  model  of 
eonTcnlence."  It  Is  made  by  fUBtenlng  tbe 
rolls,  folders,  etc.,  to  a  wooden  horse,  like 
Ibose  of  the  carpenter's  saw  horse.  The 
top  and  back  of  the  horse  should  be  as 


wide  as  tbe  base  of  the  machine,  and  the 
legs  made  of  2  by  6  tlmlwrs,  tjiperlng 
toward  the  Irattoio.  Tbe  invctitor  claims 
tlint  they  are  convenient  to  apriroath  wlili 
large  and  odil-sliapi'd  work;  when  wanted 
they  can  he  bmuglit  out  Inlo  a  convenient 
plaei>,  and  when  not  In  use  may  be  set 
aside  In  a  corner  or  other  small  space. 
>■  > 

HOT 


When  a  man  la  bnmcd  wttb  hot  water  or 
Bteam  of  course  tbe  Drat  thing  to  do  is  to 
■end  tor  medical  asslatance,  but  In  tbe  In- 
terim the  Injured  man's  clothing  should  be 
remoTcd,  and  bandaget  aoaked  with  sweet 
oU  aitf  nm  water  itioiiia  be  Ugfatlf  appUed 


a  the  burned  [tarts.    If  steam  baa  been  In- 
haled, sweet  oU  should  also  be  swallowed 
by  the  [intlent  in  conslderatile  quantity,  as 
it  will  soothe  such  of  the  burned  parts  as 
It  can  reach. 

Sweet  oil  and  lime  water  should  be  kept 
about  every  steam  plant,  to  provide  for  con- 
tingencies of  this  sort.  Cooking  soda  (sal- 
eratna)  is  also  very  soothing  when  applied 
to  burns,  nnd  castor  oil  In  moderate  quantity 
mny  be  given  Internnlly  In  the  place  of 
sweet  oil. 

HAKDT  BELT  CLAHP. 


A  wooden  belt  <.-[nnip  can  be  made  b; 
anyone  having  a  wood  screw  box  and  tap. 
It  Is  very  handy  In  splicing  new  belts,  nnd 
old  ones  can  be  mended  without  removal 
from  the  pulleys.     Tbe  writer  says:     "Ad 
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8-lnch  belt  Is  about  tbe  limit  of  Its  use,  al- 
thouKh  If  you  have  Hd-lnch  good  hickory 
screwH,  atid  k>ave  the  handles  flat,  yon  can 
turn  them  up  with  a  wrench  for  a  pretty 
Btltf  pull.  I  have  two  clamps,  one  for  wide 
beltn  and  the  other  for  narrow,  with  screws 
long  enouKli  so  that  I  can  make  a  glne 
^llce  between  the  jaws  when  desirable." 

TO  aBAN  SPONGES. 

To  clean  old  spoiiKes,  l>oll  them  for  three 
or  four  hours  In  water  (caougb  to  cover 
them)  containing  a  couple  of  tableapoon- 
futit  of  carbonate  of  soda,  or  In  water  mixed 
with  a  couple  of  hnndfuls  of  wood  ash,  this 
to  remove  oil  tbe  greasy  matter  that  the 
sponges  may  contain;  tlien  rinse  them  ttaor- 
oufihly,  uiueczlng  them  well  In  several  lots 
of  clean  cold  water.  After  this  preliminary 
operation  soak  the  sijoiikcs  In  chloride  add. 
mixed  with  four  tImOH  the  <iuantlty  of  wa- 
ter,  suiting  tbe  whole  amount  to  tbe  slie  ot 
the  sponEP,  but  keeping  the  same  propor> 
tlonfl.  After  24  hours  let  water  run  on  to 
tbe  sponge  for  some  time,  then  rinse  wUb 
tbe  bands  until  the  smell  of  the  add  bu 
disappeared.  Bang  the  sponges  np  to  ' 
over  a  hot  store,  and  when  tbls  ) 
satlafactmUr  me- 
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PAXHT  FOB  STEEL  PLATES. 


One  of  the  targe  railroad  companies  uses 
the  following  recipe  in  making  an  excellent 
protection  for  exposed  steel  plates: 

Four  pounds  pure  lamp-black  ground  in 
raw  linseed  oil,  seven-eighths  gallon  genu- 
ine asphaltic  varnish,  one-quarter  gallon 
pure  refined  linseed  oil,  one-quarter  gallon 
drying  japan.  One  gallon  of  the  paint  will 
cover  350  square  feet  of  surface. 


HOW   TO   UNITE   CAST   IRON. 


To  unite  ordinary  cast  iron  is  not  an  easy 
taskp  but  it  may  be  done,  if  one  has  luck, 
by  boring  a  dozen  holes  in  the  parts  to  be 
united,  then  secure  well  and  place  about  the 
break  an  abundance  of  filings  of  good  pig 
iron,  some  wrought  iron  filings  and  also 
some  of  steel.  Lute  with  fine  clay  and  place 
In  fire  (before  luting  use  any  good  flux, 
borax,  etc.) ;  heat  until  the  filings  melt  and 
fill  all  the  cavities.  Let  remain  in  the  fire 
until  fire  goes  out  and  the  metal  is  cold; 
then  remove  and  clean  up. 


TINNING  CAST  IRON. 


To  be  successful  in  coating  with  tin  the 
castings  must  be  absolutely  clean  and  free 
from  sand  and  oxide.  They  are  usually 
freed  from  imbedded  sand  in  a  rattler  or 
tumbling  box,  which  also  tends  to  close 
the  surface  grain  and  give  the  article  a 
smooth  metallic  face.  The  articles  are 
then  placed  in  4X  hot  pickle  of  one  part 
of  hydrocloric  acid  to  four  parts  of  water, 
in  which  they  are  allowed  to  remain  from 
one  to  two  hours,  or  until  the  recesses  are 
free  from  scale  and  sand.  Spots  may  be 
removed  by  a  scraper  or  wire  brush.  The 
castings  are  then  washed  in  hot  water  and 
kept  in  clean  hot  water  until  ready  to  dip. 
For  a  flux,  dip  in  a  mixture  composed  of 
four  parts  of  a  saturated  solution  of  sal 
ammoniac  in  water  and  one  pnrt  of  hydro- 
chloric add,  hot.  Then  dry  the  castings 
and  dip  them  in  the  tin  pot  The  tin  should 
be  hot  enough  to  quickly  bring  the  castings 
to  its  own  temperature  when  perfectly  fluid, 
but  not  hot  eoough  to  quickly  oxidize  the 
f  tbe  tin.  A  sprinkling  of  pulvcr- 
e  may  be  made  on  the  sur- 
'HUi  tallow  or  palm  oil 
murfiaoe  and  make 


the  tinned  work  come  out  clear.  Some  op- 
erators again  dip  in  a  pot  of  hot  palm  oil  or 
tallow  at  a  temperature  above  that  of  the 
melted  tin,  for  the  purpose  of  draining  the 
excess  of  tin  and  imparting  a  smooth,  bright 
surface  to  the  castings.  As  soon  as  the  tin 
on  the  castings  has  chilled  or  set,  they 
should  be  washed  in  hot  sal  soda  water  and 
dried  in  sawdust 


TO  DRILL  CHILLED  CAST  IRON. 


To  drill  chilled  cast  iron  flrst  draw  the 
chill.  This  is  done  by  laying  the  piece  on 
the  forge,  covering  the  spot  to  be  chilled 
with  sulphur,  and  working  the  bellows 
slowly  until  the  sulphur  is  burned  off. 
Then  proceed  with  the  drilling. 

4  >  » 


HOW    TO    HARDEN    BRASS    AND    MAKE 

SPRINGS. 


Brass  can  be  hardened  by  hammering  or 
running  through  rollers  while  cold,  says  the 
American  Blacksmith.  To  make  a  colled 
spring,  say  a  5/16  spring,  take  a  %-inch  iron 
rod,  put  a  crank  oh  it  or  bend  to  shape  of 


crank  and  let  it  run  out  at  one  end.  Bore 
a  hub  in  a  block  of  wood  so  the  iron  will 
fit  tight,  and  run  it  through,  fasten  your 
wire  on  it  and  wind  it  on  by  turning  the 
crank,  having  your  spool  post  so  you  can 
hold  it  tight  enough  to  stretch  the  wire. 


TO  CLEAN  CHASED  BRASS. 


Benares  ware,  or  chased  brass  of  any 
kind,  may  be  cleaned  thus:  Wash  well  with 
hot  water  and  soap  and  dry  thoroughly; 
then  rub  all  over  with  a  lemon  cut  in  half. 
When  it  looks  quite  clean,  rinse  well  in 
warm  water,  dry  and  polish  with  a  chamois 
leather.  Chased  work  of  any  kind  should 
not  be  cleaned  with  powder. 
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HUTTS  OH  XELTDTG  BRASS. 


The  follow  I  rifc  fHiJiiUf  w-^r*r  ixuL4<r  hy  ^.hhc. 
VIckfTH,  of  c;ijJ^*aKo,  Jij  aci  *'Wre^»j  »>-Jorp 
tlic  IS^ifiton  tntiiftitiif  of  tii'r  AUA^r*i*:3iu  P'ouu- 
dryinon*H  AHMM'Iatj'on: 

Compnred  wltb  Ktf4fl  or  Iron  }t  Si*  an  <:raKy 
matti?r  to  mflt  hrttKif.  It  im  oI^'-l  :IJt1lltr*^  on 
B  Hnmll  Hi*fil<'  In  an  onlir.arj  t:Vf\t'.  fjrf^at 
WQHtc  of  tut'l  wv'ijm  In  ij»f'nif  a  20-ljjf-lj  j^it 
In  a  fiirnar*»  iuUfwUti  1*tr  a:.  H/iljj'Jj.  'Jljnr+r 
Inchofl  of  willfJ  fu*'l  Hhoul'l  »i»jrro»ji,«J  ih«r  j^^t. 
and  will  do  tlK*  work  of  ^\x  or  inor*-.  'Joi^k. 
Ini;  nif'tnl  Into  th#f  j^^/t  ^-auiMr)!  irr*<ii  wat^u* 
by  HpluHliiMfC-  I^f  Kun*  th<r  tnoUlH  ssr^  r*':nly 
by  I  lie  llni«»  thf-  uj'^tal  \h  n-si'ly  !•>  pour  - 
cofltH  money  to  "liold**  a  r^/l  in  ftjrna''«*. 
NeviT  II How  your  furnar*-  to  l><-'-'^wj«f  barr**!- 
shnpcNl;  HtnilKlit  t*UU'n  ar"  l/«;*it.    <';aK  in  tiji* 

shop  fH  oft«'ll  r'.'llltMfi    \fy  1]ii'  furUH't*  fllJi-N  }/i'' 

\ng  too  Krnall;  riitljcr  tl<;in  the-  nut '.it  fl(j«'.  A 
fun  In  tli«»  mil  in  flm-  la  v't^fl,  \Mi*'u  Kh^'t 
Iron  1h  UMwl  for  ujiiln  tint-  it  njtj»^t  )m'  kijk- 
pond(*d  and  nf»t  fillow«-<J  to  too'-h  tijc  w;j1I. 
Do  not  COViT  flii"M  wI*1j  ;j>ft^»!to>?  to  prot«Hrt 
workm<*n  from  fli"  Ij'-.-iI;  UsiSi'^  h  f-ijrfjiin  of 
a8bi*Mt0H,  but  do  not  |i-t  It  too'li  tljfr  flu<'. 

TO   PICKLE  BRASS  CASTINGS. 

Tlu'  folio  win;;  rn<-tiif/]  of  pir-kllnic  bniKH 
ouHtln^H  In  r**vt»tuiit*'iitU't\:  If  icrt'nny,  ttio 
iraKtinKH  Hlionid  Ix*  '-l<';jn<"l  by  I'oilliiK  In  lyi* 
or  pi»tJiMli.  'Mm*  Hr^i  pi'liN-  l«  ''onipoKifl  of 
nitric  a('id«  om*  <|ii:irt;  \v;if(T,  Hix  to  I'i^'lit 
(|unrtH.  After  ith-kWuif  In  iIjIh  niixlnn*  tin* 
ruHtiiitfH  Hiioiild  Ih*  w:i>!Ih-(1  In  cWsir  wnrni 
or  bot  water,  an*!  the  followin;:  plekie  \m 
then  UNi-<l:  hiiiplitjrl''  nf-ifi,  om*  finnrt; 
nltrle  /I'lil,  two  <iiiHr»>^;  iiiiiri.-itlf  aelil,  a  fi«w 
droi»M.  'Mil'  Mi>l  pi'i'.li'  ••vlll  reijKive  tlu* 
ili^eolonitlonH  due  to  iron,  if  pn-Hent.  Tlie 
mnri/itlr  »' Id  of  tli"  H-r-omi  pjeitlf*  will 
t}nr]gtu  }\ii'  «olor  of  lin-  enMtincH  to  an  ex- 
t*-t,f  dcpfridiii^'  on  tin*  nnifinnt   iiHi>d. 

«0^  70  AVfJlO     SWEATY*  PIPES. 

V-.^    •  I'.ri-    of    hiwaiii'd    KWeaty    pipes    Ih 

•  i-,>   .r    ..;.  •    iind  I  tit-  rfiiM'dy  etpniHy  simple. 

.-■"*•'■.  I  •.-,•     •    :.?    I«;ii»lly    m-ri'SMjirv    lo   explnln 

.i.i  ■      ..\    ;..*.':■   Jif*'   nol    MWi'iiiy   in   tiie  sense 

.%..-.      .i,\    V..'.  .-'-jf*-   'oineH   liimncb   tlu»   poreH 

'.x.ti      \.\     '.f'U,   tleiutrii   tills   Is  a   not   nn- 

<.  >•!    •.<•■     •  '   utitiiuyr  thoHi*  wfif>  do  not   llll- 

%,. «i4       -^    '.-j-i*'*      'I  |jf   rnr»ishire   rtii    tli«* 

ii.i,  •.  \A  *.\»:»r*  rniined  tiy  tile  eoridenKa- 
I...  r  Wrt  \K^,'r*utf  In  the  nlr,  tlie  dilfereneo 
..    .....|«.^.«M««  *^'wt»9^  ttif*  air  and  thp  ptpo 


'•■-■:-;:.:.•  xLf-  ''■ondpn«at5on  of  the  narnnJ 
jjjoJKTur^r  jij  ilj«r  a^r  aud  dcffKifitiap  it  on  ibt 
P'ilM**-.  TJj«r  differenr^e  in  temperarnre  !•!- 
tww?:j  TL*r  air  and  tlie  pipe  is  caused  by  tbe 
wat«?r  flowjjjtf  tbn'Utfb  tbe  ptJjieR.  Wata*  « 
r»rt»t  jn  tlje  jiiyx-s  mjttn  takes  nearly  tbe  Rair?e 
t'-rxji>«?niture  as  tbe  room.  Ev**n  an  o«»- 
xjonal  flow  of  water  tbronjzb  tbe  pfj^e*  wtll 
Lot  *:<f«j\  iLi'in  sufBeiently  to  make  ibem 
»<w('at,  but  evrm  a  sliffbt  constant  dropi*:nc 
wilj  ejjuw;  tbe  trouble.  Tbat  beiniE:  ibe  cam;. 
it  i.>;  only  ne<*'.'Ksar>'  to  make  tl£:ht  all  fan- 
rt'iK  and  erK-ks  on  supply  and  flush  pipes  In 
ordi'r  lo  put  a  stop  to  the  trouble.  Paokini; 
tlie  pipes  will  of  eoiirs4'  help  matters,  but 
ihiij  is  expensive  and  unnecessary. 

^  •» 

CONNECTIIIG    PIPES   WITH   RIGHT   AXD 
LEFT  COUPLIIIG. 


''While  Hpeakin^  of  piping;  I  tbousht  of 
Konjetbln^  t'Hiiiy  tlnit  I  might  have  thouiiht 
of  years  m^o  with  i^rofit,'*  s;iys  a  correspond- 
«'nt  of  Tlii'  Kngiueer.  "In  connecting  two 
pipes  witli  a  rlj^lit  and  h'ft  coupling  try  the 
f'oiiplin;:  on  ea<'h  pipe,  and  count  the  nam- 
Ix'r  of  turns  necessary  to  screw  It  on  each 
one  t;y  iiaiui.  ^'ou  ;:en<'ra]ly  find  tbat  the 
left-hand  one  will  require  two  turns  more 
tlinn  tlie  ri;;Iit-hand.  Tliis  is  because  the 
left-liand  dies  are  not  ust^  as  much  as  the 
rlKht-liand,  and  consequently  they  cut  a 
sni.'iller  tliread. 

*'ln  order  to  have  both  ends  of  tbe  coup- 
liii;;  make  u|)  the  same,  the  end  of  the  coup- 
ling Unit  screws  on  the  pipe  farthest  should 
be  st.'irti'd  first  and  ^'iv<*n  as  many  turns  as 
Is  necessary  to  etpinl  the  difference  between 
tlie  number  of  threads  employixl  at  each 
end.  Tliis  sliiaild  Im'  done  before  starting  It 
on  tli<»  end  of  tlio  otiuT  I>ipe.  For  Instance, 
If  tlH'  eouplln^  covers  12  of  the  left-band 
Ihrends  and  only  nine  of  the  right-hand 
threads  at  the  oi^po^Ite  end,  then  the  end 
having  the  left-hand  threads  should  be 
started  first  Jind  ])e  given  tliroe  turns  lie- 
fore  starting  the  <>nd  having  the  right-hand 
threads.  'I'liis  will  enalilo  the  coupling  to 
lie  screwed  up  tight  on  l)oth  pipes  at  the 
same  time." 


CEMENT  FOR  PIPE  JOINTS. 


At  a  meeting  of  tlio  Ohio  das  Light  Afl- 
socliition  In  (\tlnmbu»,  Mr.  (ieorge  Light 
reeoinniend«'d  a  c«*ment  for  pipe  Jolnta,  con* 
sisting  of  n  mixture  of  ordinary  pine  tar 
and  dry  oxide  of  iron.  This  cement* 
Light  stated.  It  as  good  In  a  flaced  or 


105 


flange  Joint  as  red-lead  pntty,  costs  about 
one-tenth  as  mucb«  does  not  harden  as 
quickly  as  red  lead,  and  is  very  adhesive 
under  pressure. 


HOW    ^0    USE    CEMENT    m    COLD 

WEATHER. 


In  cold  climates  the  employment  of  con- 
crete has  Its  objections,  in  that  the  ma- 
terial will  freeze  before  it  sets,  and  upon 
thawing  is  found  to  be  practically  worth- 
less. In  such  cases  the  operation  of  setting 
may  be  hastened  by  dissolving  two  pounds 
of  carbonate  (not  bicarbonate  or  cooking) 
soda  in  one  gallon  of  water,  boil  the  solu- 
tion and  use  it  in  mixing  the  concrete  with 
whatever  additional  water  Is  required;  the 
water  and  sand  should  also  be  heated.  This 
heat  will  remain  long  enough  to  allow  the 
concrete  to  set,  which  should  be  about  45 
minutes.  Subsequent  freezing,  if  the  mass 
Is  not  thereby  cracked,  will  not  Injure  the 
concrete. 


SWITCHBOARD  POLISH. 


For  polishing  white  marble  switchboards 
the  following  dressing  may  be  applied  with 
white  flannel:  Ten  parts  white  wax,  two 
parts  Japan  gold  size,  and  88  parts  turpen- 
tine. 


HOW  TO  MAKE  METAL  POLISHES. 


'It  Is  not  difficult  for  any  person  to  make 
bis  own  metal  polish.  It  can  be  done 
cheaply  and  will  probably  give  him  better 
satisfaction  than  the  polish  he  buys.  Here 
are  a  few  recipes  for  good  polishing  soaps: 

1.  Twenty  to  25  pounds  liquid  curd  soap. 
Intimately  mixed  with  about  30  pounds  of 
fine  chalk  and  one-half  pound  Venetian  red. 

2.  Twenty-six  pounds  liquid  coeoanut  cH 
soap,  mixed  with  12  pounds  tripoli  and  one 
pound  each  of  alum,  tartaric  acid  and  white 
lead. 

3.  Twenty-five  pounds  melted  coeoanut  oil 
saponified  with  J.2  pounds  soda  lye  of  38  to 
40  degrees  B.,  after  which  three  pounds 
rouge,  three  pounds  water  and  two  ounces 
ammonia  are  cmtched  In. 

PoliBhlng  soaps   are   generally    cut   Into 

<!Akfi«  and  stamped  or  pressed  and  brought 

leree  with  directions  for  use.    The 

^-'^neraUy    fitate    that    a    small 

*^p  It  put  on  the  metallic 


article  to  be  polished  with  a  damp  flannel 
and  rubbed  until  the  desired  polish  is  ob- 
tained. 


# »» 


PASTE  FOR  MOUNTING  PURPOSES. 

To  prepare  a  paste  for  mounting  pur- 
poses.—Mix  three-quarter  ounces  of  starch 
with  a  little  water  to  form  a  smooth  cream, 
and  pour  on  it  sufficient  boiling  water  to 
make  10  fluid  ounces.  Take  one-half 
ounce  of  glue,  allow  it  to  soak  In  cold  wa- 
ter till  quite  soft,  pour  off  the  excess  of 
water,  melt  the  glue  down  by  gentle  heat, 
and  stir  into  the  paste  previously  made. 
Now  add  one  drachm  of  alum  and  a  few 
drops  of  oil  of  cloves  and  stir  well  until 
dissolved.  If  the  material  should  dry  too 
.  hard,  add  one  or  two  drachms  of  glycerine. 


COLORLESS  VARNISH. 


Colorless  varnish  for  use  on  flne  labels 
or  other  prints,  as  well  as  for  white  wood 
and  other  spotless  articles,  is  made  as  fol- 
lows: Dissolve  two  and  one-half  ounces 
of  bleached  shellac  in  one  pint  of  rectified 
alcohol;  to  this  add  five  ounces  of  animal 
boneblack,  which  should  first  be  heated, 
and  then  boil  the  mixture  for  about  five 
minutes,  filter  a  small  quantity  of  this 
through  filtering  paper,  and  If  not  fully 
colorless,  add  more  boneblack  and  boil 
again.  When  this  has  been  done,  run  the 
mixture  through  silk  and  through  filtering 
paper.  When  cool,  it  is  ready  for  use.  It 
should  be  applied  with  care  and  uniformity. 


COST  AND  HANDLING  OF  GLUE. 


More  than  $7,000,000  annually  Is  spent  In- 
the  United  States  for  glue  and  yet  few  peo- 
ple know  how  to  buy  or  use  it.  Made  up 
properly  the  better  grade  requires  39  pounds 
of  glue  plus  61  pounds  of  water  to  give 
100  pounds  of  liquid  glue  ready  In  the  pot 
for  joining  hard  wood,  says  the  Wood- 
Worker.  From  the  cheap  glue  we  must  take 
42  pounds  of  glue  plus  58  pounds  of  water 
to  get  our  100  pounds  of  glue  liquid.  The 
better  glue  requires  10  per  cent  less  glue, 
but  10  per  cent  more  water  in  order  to  get 
the  same  quantity  of  liquid  from  both, 
namely,  100  pounds  of  exactly  the  same 
fluidity  of  body. 

The  difference  between  the  two  glues  in 
regard  to  strength  Is  fully  as  large  as  the 
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••v   ;:i'j«'.    or 

J-'T    till? 

;i"':J.«i>  ;rlu«.* 


differem-e  Id  spreiij. 
rif»  a  siraiii  vf  f 
llie  olb«T  ui:!y  f-.- 
To  get  tlie    CfjsT. 
ijuiubcr  of  jjvuii'i.-     • 
priro,  and  m4.'  Lu^*-  '. 
of   liquid.     J  ur  ib^    . 
(HJUiids  of  ;riu<-    \i::.'i 
«*i>tlii;r    VJ.  iM'Ms   J,. -J 
$4.<i8  for   1«J0   iM.-UMi'- 
low«*r  ;frade  we  ii:'.>i  'i 

(Hlld    5G    JMiUIidS    of    w:  * 

rnniiid  dry  glue,  at  a  cor^l  of  $v.J>»J  for  tbe 

100    pounds    lU    tbt'   fKjt. 

itiitlj  j;lu<'«  ;:Iv«.'  thv  wuie  quantiiy,  na  nice- 
ly, loo  pounds  of  ii«ju:d  ot  *fXu*U\  tbe  same 
iNMly,  and  tb«'  100  pound <i  ;:lue  liquid  from 
eltluT  will,  of  C'ourw.  ttiVtT  exactly  tbe 
tmiiu*  surface.  To  us*'  tb<'  Ix-lter  ;:rad«'  ^•«>sts 
|4.»;S;  to  use  tbe  jt.wer  u^r.nif,  |:;/j<j.  or  72 
i'l'nts  1«'.S8.  Tlie  ''o^st  is  In  favor  of  tbe 
lowrr  Klue  if  tbe  bin  n;: lb  of  tbi'  work 
done  is  lo  !•«*  i^non'd.  but  for  tbt*  ;j;4-(jt'ral 
u?<e  of  tbe  worjd- worker  tbe  b'-tt^r  ;rrade 
will,  lu  tbe  Ion;;  run,  \tt*  found  tbe  ebeap«'r. 

UNCLE  SAM'S  WHITEWASH  RECIPE. 


A  wbltewnsb  usi-d  on  ;rovernni«*nt  build- 
ings i^i  ni:id<*  as  follows:  'Jaki*  a  balf  busbd 
of  unslarkrd  lime,  slack  It  wltb  boiling  wa- 
ter, i-tivrr  durin;{  tbe  pr-zM-ss  to  k<*<'p  in 
strani,  >train  tbe  liquor  tbrou;;b  a  liiHt 
sieve  or  strsiinor.  Add  to  it  a  pi'^k  of  sail 
previously  di>solvi-d  in  warin  wal«'r,  tbn-e 
pints  of  i;r<iuiid  rl^c  boiii-d  to  a  tbin  pasp* 
stirrt'd  In  wbib*  bot.  balf  a  pound  of  Spanisb 
wbitin:;  and  <ini'  p'Mind  of  ;^Iij4*  previously 
«tIsM)lvc<]  by  lirst  soakin;;  in  cold  water  and 
I  ben  by  rooUin;r  In  a  small  put  bun;?  In  a 
larpT  one  lilicd  wiib  \\;iier.  Add  t'wr  gal- 
lons of  bo(  water  to  tb<'  niixlure,  .stir  well 
and  let  stand  a  f«'W  d;l^  s  eoveied  ;is  nearly 
airti^bt  as  pus^ijile.  It  sboulil  be  applied 
but,  fitr  wliieb  ptirp(i>e  ii  can  be  Ke]»i  in 
a  jiiM'table   fnrriaec. 

TALLOW  FOR  CUTTING  TOOLS. 


'l.ill<;w  is  lM*lt«T  ilian  tbe  bi>>t  lard  oil  In 
eiiMjiiL'  tliit-aiN  in  ir<»n.     .\    p'iider    nf     tbe 

.\rj.i[.i.in  .M;i<  ljilii<^t  tells  boW  be  aeeident* 
ally  f'lijiid  tbi">  out.  He  was  euttinu  1-inrli 
l:;]t.<^  .-  rjd  fo'nn]  It  itnpussihb*  to  use  tbe  oil 
f -ii  h.-^l.t  il  biijj  S'M-iii;:  nil  old  fdeee  of  can- 
dle mU    ll:f  .s'fir   be   tried    it    Witll   SUeeess.     It 

i>  i;«aii*r.  does  h'd  run.  and  on  snnill  work 
tbe  beat  from  tbe  frletioii  of  Ujg  cutting 
r«Hi|  :Mid   ib4«  renter  Ih  Hiifflelcut  to  molt  it 


as  tbe  tool  trws  alonp.  In  cntting:  in.«id€ 
tbre<*ids  it  stays  wbere  niMnled  and  is  con- 
siden.»d  a  jrn*at  improvement  over  oil 

For  cutting  tbread^s  on  copper  use  liees- 
wax. 


*•-•- 


TO   MAKE  CELLULOID   NON  INFLAM- 
MABLE. 


A  pnwess  of  rendiTin;:  celluloid  uon-in*' 
flammable  bas  tn^en  patented.  To  25  parti 
of  cflluloldlne.  dissolved  in  a  sufficient 
ijuantity  of  solvent,  are  addinl  six  parts  of 
ibloride  of  nla;;nc^iunl  dissolved  in  eilbtT 
al(*obol  or  metlj.\lated  spirit  and  tlint^  parts 
of  pulveri7.«Ml  jiure  asicstos.  Tbeso  con- 
stituents are  work<'d  into  a  i>aste  and  may 
be  ai)f»]ied  ejtber  during  or  after  tbe  process 
of  manufacture. 


ANTIDOTE  FOR  AMMONIA  FUMES. 


Kmployes  In  ice  and  refrljreratlnp  plants 
are  sometimes  overcome  by  tbe  fumes  of 
tbe  ammniiia  used  in  tbe  process.  In  sucb 
ea*<<'K  a  ;:'"mI  stiff  drink  of  vinejrar  will  lielp 
to  counteract  tbe  action  of  tbe  ammonia, 
p'vive  tbe  unconscious,  and  in  many  cases 
save  life.  If  tbe  victim  is  unconscious,  Jt 
njay  b(»  neee^snry  to  i)ry  liis  Jaws  open  to 
p't  Ibc  viiK'gar  down. 


*•-•- 


VALUABLE  METHOD  OF  PRESERVING 
BLUE  PRINTS. 


Tbe  8ui»erinten»b'nt  of  a  larjro  car  shop 
tbus  describes  bis  metbo*!  of  preserving  blue 
prints.  Ills  lirst  metbod  was  to  fasten  the 
prints  on  ordinary  Hat  slicets  of  pastelward. 
'I  besc  answered  fairly  well  for  a  time  and 
ki-pt  tin*  prints  flat,  ])ut  tbe  pastelM)ard  l»e- 
came  broken  and  oil-spotted,  lie  tben  hit 
upon  tbe  idea  of  usin;jr  tbin  slieet  iron  as  a 
backing,  and  tbis  i)rov(>d  eminently  satis- 
factory. All  tbe  prints  in  common  use  in 
tbe  sbM)»  were  lir>t  pasted  on  these  pieces 
^^f  sbcet  inui,  tbcu  botb  sides  were  var- 
ni^^bed  over,  tio  as  to  make  tbe  paper  oil 
and  wjitiTpnMjf.  After  beln;:  suliJtH'ted  to 
tbis  treatment,  tbese  prints  can  be  hung  up 
near  tb«;  miicbines.  Tbey  are  always  fiat, 
clean  and  clc.-ir,  and  tlicy  can  be  tiUnl  away 
in  small  sb:ipe  wbcn  not  In  use.  Moreorer, 
tbey  are  practically  Indestructible,  because 
wben  soiled  tbey  can  be  put  under  tbe  bote 
and  waslKHl  off.  The  plan  has  been  in 
for  altout  six  years^  and  bae  prer 
satisfactory. 


POPULAR    MECHANICS. 


SHOP    NOTES 


TOOL  RACE  FOR  EHGIHE  ROOMS. 
Engine  room  tools,  §ueli  as  wrencheB, 
hooka,  etc.,  niny  be  very  conveniently  ar- 
rnnficd  on  a  rack  specinlly  fitted  for  the 
purpose.  Measure  the  space  you  can  use 
for  the  purpose,  belug  sore  it  Is  conven- 
iently   located.     Lay  out  your  tools,  on  a 


HOW  TO  WELD  A  STEAH  DRILL. 


of  an  expert  striker  It  can  be  welded  with 
one  heat  as  solid  as  In  Fig.  3. 

The  correspondent,  who  describes  this 
method  in  The  Blacksmith  and  Wheel- 
Wright,  says  he  hns  welded  over  a  hundred 
<lrills  the  pa^t  year  Id  this  manner  and 
never  yet  had  a  brenk. 


board  of  the  proper  dimensions,  ranfiiiig 
them  according  to  size  and  reversing  the 
sizes  whore  one  row  comes  ucder  another. 
Bore  holes  to  fit  tlie  wrenches,  aud  put 
screws  (or  holding  the  tools  In  the  pljiccs 
■you  have  Indicated  on  the  board. 


To  weld  a  steam  drill  say  a  lU-ineli  drill, 
spilt  the  steel  both  ways  for  abont  an  Inch, 
making  four  prongs.  Turn  them  nearly 
straight  and  scarf  the  end  of  each  prong  to 
a  sharp  point.     (See  Fig.  1).     Heat  to  a 


*nm)tbei  and  bummer  aa 

■*l  et0Ml7.    Place  In 

It    Br  the  help 


An  Iron  boot  tor  a  cripple 
liy  fitting  a  piece  of  old  luiDd 
size    of   the   heel 
and    sole    of    the 
Bhoe,  for  the  top, 

apondeut  of  the 
American  Black- 
Take 


pie( 


of 


steel        (Vi-lnch) 

and    bend    tbem 

to      the       proper 

shape    and    rivet 

them  to  the  sole  bcwi 

piece.    Fasten  tbo 

iron    boot    to  the    shoe  by 


TO  TEST  LUBRICATING   OILS. 

A  good  teat  for  lubricating  oils  Is  the 
flush  test.  Make  a  trliHxl  of  heavy  wire 
and  place  It  over  an  alcohol  lamp  or  a  Bun- 
sen  burner.  Place  a  shallow  enameled- 
ware  drinking  cup  on  the  tripod,  and  from 
a  wire  support  suspend  a  thermometer  so 
that  the  bottom  of  the  bulb  will  be  about 
^  or  %  Inch  from  Ihe  bottom  of  the  cup. 
The  thermometer  should  register  to  about 
GOO  or  TOO  degrees,  and  should  be  accurate. 
"A  we  1 1 -seasoned,  gas-filled  thermometer  is 
best,"  says  Power,  "and  will  cost  about 
(2.50  or  $3.00."  Around  the  Instnimcnt 
place  a  screen  of  sheet  iron  to  protect  It 
from  drafts.  Fill  the  cup  to  within  one- 
elRhth  Inch  of  the  top.  with  the  oil  to  he 
tested.  Light  the  lamp  and  adjust  the  flame 
so  the  temperature  will  rise  about  15  de- 
grees per  minute,  not  more.  When  at  alwut 
250  or  300  degrees  Fahr.,  adjust  it  to  altout 
10  d<^eea  per  minute.  Have  ready  some 
pieces  of  haid-spuD  wrapping  twine  or  some 


IM 


POPCLAE    MECHANICS. 


tootbplclu.  If  tMUos  «)t)ue  W.  Uclit  oae 
of  time  pIcrfM  wbmi  tLc  tnap^itljm  ajt- 
pro«Gbe«  300  itesn**  FaJjr,  aud  imume  Jt 
■ctvM  ttie  mrfacw  of  tlt«  «iJ.  If«if«at  tlMi 
opentlon  rroin  tloov  to  tlui«  m  tW  taruiit«r- 
■nn  rlaea,  UDttI  a  faJut  pvS  vf  Uw?  flaiu« 
Note  tb«  tnnpwKtvre,  wlilefa  U  tlw 


r<'tir  f«et  fram  the  Jet,"  nrv  ■  ubii^iwmI- 
Mit  Id  Power.  Tbis  IncTC&aed  Hie  capadtr 
ZO  pfT  eeDl,  at  a  coat  of  Ml  oats  per  boor, 
11-Jilj  coal  Ht  13.00  p«r  ton. 

lilt?  }«ftii  give  better  aerrlce  in  lomd  MUt« 
tlmu  llMfT  do  Id  square  onea.  Iiiw  i  iliij,  a 
lu)>e  Into  a  tinaaiv  stack,  fllllnc  np  tbe  «w- 
iitrrw  and  placlDg  tbe  Jet  nndemeatb  la  Ibe 
uivHt  efflclent  method  of  nslDc  tbem  with 
wjUHre  HtackM. 

HOW  TO  STIFFEIf  A  CSOS&CIIT  SAT. 

One  man  can  work  a  crg«a-cat  saw  bf 
means  of  a  simple  coutiivance  for  stiffening 
It.  Make  a  strong,  sttft  l>ow,  saw  a  allt  In 
each  end  Ave  or  six  Inches  long;  take  off 
one  Haw  handle  and  insert  a  ping  in  one  of 


J  point,  'i'tie  IruniliiK  tctlnl  Is  llu*  tcin- 
peraturi!  ut  wbli-li  tb«  "il  fx'<1(^)>  uf  ilw-lf 
and  i-outliiueH  lo  lium. 


HOW  TO   MAKE   A   STEAM  BLOWBB. 

In  an  eniiTKcifJ'  nti-nui  IiIowith  rnuy  lio 
used  to  iirovlilf  drnft  fur  ili<-  <'i>iiiliiiHili)n  of 
coal  In  Hi  til  m  tMlli-ni.  FIk,  Z  mIiowh  ii 
blower  wlik-d  wjis  citiiitrii'-li-d  f'lr  uw  witii 
a  ImtliTy  -.r  l«.l|iTH  ;t  W,  iK.rw'iH.wiT  l» 
maintain   a   uiilfortu  vti'itiii   pniWMro  of   SO 


liiu  liiileH  In  till'  Hiiw.  Slip  one  end  of  the 
Imw  ovnr  tlie  mw  In  front  of  tbe  plug  and 
ll<>  uii<l<'rm-tith  n-IUi  wire;  bend  tbe  bow 
and  Nil])  the  other  piid  ovt^r  tbe  saw  In  front 
iif  tlic  iifindli-  and  lie  iix  before.  Rare  tbe 
ti-i'tl)  ni<-<l  riTy  lii'vt'Ilng  so  as  to  bring  as 
lliln  u  cnttlnK  v^iii''  UKiilnst  the  saw  as  pos- 
Kliili',  and  il»  tiol  ale  tbe  nike  teetb  as  abort 


Vw  af  StM*  SlD««r. 

ifiuM-t    €-vrii,t   lti»    (^M    winlor     nionlbs.  na  ynn  would  If  twa  mn*  « 

-I..1   (•rt'fvt   •*■■  |ilnc<<)l  In  llie  48-1nHi  dr-  A  rorr«ai 

•.•I-.J   iH>v.'U    itui  tuiU-  drilM  BO  that  tba  aaja  - 

itfAiu»  ^  wMlM  nil  Ibo  Uptake  at  aboot  w 


pillow  blocks  for  bammer  to  etvlns  on;  G 
1  Ltiiigt-T  (or  ireadle  to  swing  onj  D  is 
_  ;  E  is  fouiipctlng  niil  from  trpndle  to 
bundle;  F  f«  a  aplrnl  spring  to  raise  ham- 
mer. 


There  should  never,  for  tlie  reuson  shown, 
l)e  a  check  valve  In  the  pipe  betweeii  a 
kltcUen  bolter  oud  a  wolcr  main,  eays  The 
Locomotlse.  The  boiler  can  lu  no  way 
relieve  itself  of  excess  pressnre  when  the 
verheated  where  there  Is  a  chock 
valve.  Such  an  accident  conld  be  provented 
by  providing  the  boiler  with  a  safety  valve. 
In  Englanii  "dead  weight"  safety 
are  commonly  used  on  kltcben  boilers,  this 
kind  of  valves  being  very  simple  and  re- 
liable. A  check  valve  and  safety  valve 
might  both  bo  used  with  safety  providing 
the  condition  of  the  safety  valvi 
looked  after,  but  it  were  best  to  dispense 
witli  the  check  valve  entirely. 

A  stop  vnire  on  the  supply  pipe  la  a 
positive  neeossltj  to  a  kitchen  boiler,  hut 
should  be  placed  where  It  could  never  be 
closed  by  mistake.  If  it  were  secured  by 
a  wire  when  open,  the  danger  of  cIosIbk 
accidentally  would  be  eliminated  and  the 
wire  could  be  easily  broken  if  necessary  to 
close  the  vnlve. 


[Ptig 


IXPIOSION  OF  A  HOT  WATER  BOILEK. 


That    kitchen  hot  water    hollers  are    a» 
hip  to  explode  as  any  others  under  the 
'Tight    conditions,    baa    been    fully    demon- 
Btrated  by  an  esploaion  that  occurred  at  a 
club  houae  near  Hartford,  Conn.,  recently. 
JJo  person  was  seriously  Injured,  but  dam- 
to  property  to  the  extent  of  |2,500  was 
in*-,  the  building  having  an  Immense  hole 
lu   one   side   and   other  rooms    being 
recked. 

The  boiler  was  an  upright  cylindrical 
tpper  tank  of  300  gallons  capacity;  had  no 
under  It,  and  the  water  was  heated  tiy 
water  front  in  a  range  The  only  pres- 
It  was  supposed  to  lie  subjected  to  whs 
potuids  per  siiuare  Inch  from  the  city 
itw  mains  and  which  amount  was  quite 

I  InvcstlKnllon,  however,  showed  thut  n 
peck  valTO  biid  been  put  In  the  supply  pipe 
k  pt»T«nt  tiio  water,  when  there  was 
^  ;«t  to  gtmernte  steam  In  the  boll- 
t  op  and  Injuring  n  wnter-meler 
"  f  pipe.  Of  course  the  water 
"    '    I  tflllOTCei 


Cement  water  troughs  are  good  for  long 
service  as  they  will  stand  any  amount  of 
freezing  without  cracking,  A  correspondent 
of  the  Ohio  Farmer  tella  howa  to  constmct 


Excavate  to  the  depth  of  IS  Inches  a  place 
somewhat  larger  than  the  trough  Is  to  bv; 
All  the  cavity  with  broken  atone,  pounding 
it  down  until  each  piece  Is  flrmly  embedded, 
poor  thin  cement  over  it  nntll  the  crevices 
are  full  and  smooth  over  the  top.    On  to? 


i(.  i 


FOFULAR    MECHANICS. 


tL*^  Cro^^^h  in  to  li«r,  b^y iusi  xhh  lu^jde  of  tbe 
U#x  j^rf<r''i:>'  uii-'-P'itL,  with  aJJ  deal)*.  brac-^H, 
«irt/-..  Of  J  tli<r  ouui'lf.  >lake  a  hiiuilar  box 
!!*■*?  or  k;x  ifj'.-Ji'.-H  h;jj:ill«rr.  liaviii;;  tL<-  Kiu'Kjtli 
Bnrfa'.r*  on  tb^r  out>id«r  iu  tbi*>  ^:aM.*-  Place 
the*  Mrnall  UiX  SnKi'le  of  tbf  lar^^T  one,  brar-e 
fitKl  umke  K^ilid  ?iij<1  fiil  the  hpa^.-<.'  tit-tww.'U 
the  wallH  of  the  two  with  a  c<?Jijenl  ujacle  of 
oue  part  oemt.'Ut  to  two  of  hand.  Mix  in 
dry  Ktate  and  but  a  bushel  or  two  at  a  time. 
Wet  juflt  enough  so  that  when  it  \h  Hhoveled 
lute  the  mould  and  tanjjied  down  but  a 
little  water  will  rise  to  the  top.  After  the 
cement  has  set  for  a  time  knock  off  the 
moulds. 

It  should  harden  verj'  slowly.  Ktn-p  full 
of  water  and  Hpri:ikl«*  the  out«id«*  of  it. 
8ucli  a  trough  coKts  al>out  the  sauje  as  a 
galvanized  iron  trou^^h. 


A  MARKING  GAUGR 


ONE  LUBRICATOR  FOR  TWO  PUMPS. 


A  correspondent  of  Power  tells  how  he 
made  one  lubrlrator  8enw»  two  lx>ller  pninpn, 
usInpT  one  pump  at  a  time  and  ehan^ln); 
to  the  other  in  case  the  first  gave  out. 


TOUitMCATOII 


f 


TO  luancATOR 


. ,  ,  noil  •OMLf  M 


dCH 


106 


TO  Pvmp 

N0.3 


„  TO  Pump 

t*      NO. I 


CoBiMOtlDff  •»•  Lubricator  for  Uio  with  Two  Pnmpa 

IN'ffTrini:  !•»  (lie  dinfrram  the  nrran^c- 
ni»*nt  l5i  ns  follows:  If  usinf?  pump  No.  1, 
'l/r4«*  valve  (\  then  u,  open  a  wide  and  re^ni* 
hife  fhp  pump  by  vnlrc  u.  If  No.  2  la  used, 
<»t<viif»  vnivi^  A,  then  o,  open  o^  and  regulate 


The  marking  gauge  described  here  is  use- 
ful for  marking  off  sheet  brass,  copper,  etc^ 
where  the  material  is  of  fair  length,  or  the 
diKtance  from  the  edge  is  out  of  range  for 
use  of  jenneys,  says  a  correspondent  of  the 
M^xlel  Engineer  and  Electrician. 

It  consists  of  a  block  of  mild  steel   (or 


an 


A  mTklng  Onms* 

Iron)  (A),  alK)ut  %  Inch  thickness.  At 
about  14  inch  from  the  bottom  edge  is 
fjiHtenod  a  piece  of  %  square  steel  (B)  by 
HKNinn  of  two  screws  countersunk  flush,  and 
}it  about  1-^  inch  from  the  top  is  drilled  a 
Vi-inch  hole  ((')  to  take  a  length  of  %-lnch 
round  steel  (i^),  which  should  be  a  sliding 
fit.  Anotlier  hole  is  driiiod  and  tapped  In 
tlie  top  of  block  tu  take  the  knurled  screw 
(I))  whlcli  is  to  liokl  tight  the  steel  rod  (E). 
At  ont?  end  of  E  a  hole  is  drilled  to  take  a 
S(Til)er  ((J),  which  nuiy  be  made  from  a 
go(Ml-slzed  knitting  needle.  Another  hole  is 
drilled  and  tapped  to  take  the  knurled  screw 
(F),  which  Is  to  hold  tight  the  scriber.  To 
use  tlie  block,  the  bar  B  must  rest  on  the 
(»dge  of  the  ninterial  to  be  marked,  and  the 
scriber  and  rod  K  adjusted. 


HOW  TO  CUT  GLASS  JARS. 


Fill  the  jar  with  lard-oil  to  the  point 
where  it  is  to  be  cut;  heat  an  iron  rod  red- 
hot  and  plunge  it  into  the  oil.  Because 
of  the  unequal  expansion  tho  jar  will  crack 
all  the  way  around  at  the  surface  of  the 
oil   and  the  tup   may  be   lifted  off. 


TO  TOUGHEN  PLASTER  CASTS. 


To  toughen  plaster  casts  immerse  them 
till  well  saturated  in  a  hot  solution  of  glue. 
Wh(>n  treated  in  this  manner  a  nail  can 
be  driven  into  them  and  not  crack  them. 

The  southern  pine  forests,  from  wlUdi  Is 
obtained  the  wood  bo  much  In  demaiH* 
building  and  1p*» 
2.000  mUea  1 
embnee 


POPULAR    MECHANICS. 


Ill 


AN  mGENIOnS  HOIST. 


The  lowering,  adjusting  and  raising  of  a 
pulley  shaft  150  feet  long  having  many 
pulleys  from  2  to  5  feet  In  diameter, 
in  a  short  time  without  blocks  or  tackle 
was  the  proposition  to  be  met  and  a  cor- 
respondent of  the  American  Machinist  tells 
how  he  dealt  with  it. 

The  shaft  was,  in  places,  3  inches  in 
diameter  and  at  others,    4    inches.      The 


obtained  by  adding  a  couple  of  handfuls 
of  plaster  of  Paris,  or  shades  ranging  from 
light  gray  to  black  may  be  had  by  adding 
lampblack,  the  amount  varying  with  the 
shade  desired. 

Two  coats  of  this  mixture  will  keep  wood 
fireproof  for  a  long  while  and  if  the  build- 
ing should  be  subjected  to  flames  for  a  time 
it  will  not  blaze,  but  merely  (Uhar.  The 
mixture,  with  the  addition  of  a  few  hand- 
fuls of  white  sand  to  every  gallon  of  liquid^ 


ZiOW«rlnc  m  EaaTF  Sluift  «t  Short  Notioe. 


3-inch  places  were  wrapped  until  as  large 
as  the  4-inch.  Six  lengths  of  rope 
VA  inches  in  diameter  were  used, 
fastening  one  end  of  each  piece  to  an  arm 
of  a  pulley,  the  ropes  being  as  nearly  equi- 
distant as  the  pulleys  on  the  shaft  would 
permit.  Enough  of  each  rope  to  reach  from 
the  shaft  to  the  floor  was  then  wrapped 
around  the  shaft  and  the  other  end  passed 
straight  up  through  a  hole  in  the  floor  above 
and  there  secured  to  a  piece  of  timber.  The 
caps  to  the  hanger  boxes  were  then  re- 
moved and  the  shaft  was  rotated  by  the 
rims  of  six  pulleys,  a  man  at  each  pulley, 
and  in  a  direction  calculated  to  lift  the  shaft 
out  of  the  boxes,  when  two  other  men,  by 
means  of  levers,  swung  it  clear  of  them. 
Then  the  pulley  reins  were  rotated  so  as  to 
unwind  the  rope  on  the  shaft  and  thus  it 
was  lowered.  The  method  of  raising  was 
simply  a  reversal  of  that  of  lowering. 

HOW  TO  FISSPROOF  WOOD. 


makes  an  excellent  preservative  for  brick 
or  stone. 


TO  PREVENT  TARNISH  ON  SILVER. 


Brush  alcohol  in  which  a  little  collodion 
has  been  dissolved  over  silver  ware  to  keep 
it  from  tarnishing.  The  thin  invisible  coat- 
ing the  solution  leaves  can  readily  be  re- 
moved by  dipping  the  article  in  hot.  water. 


REMOVING  RUST. 


To  remove  rust  from  metal,  cover  the 
metal  with  sweet  oil,  rubbing  it  in  well,  let 
stand  48  hours.  With  a  piece  of  cotton 
wool  apply  oil  freely,  then  rub  well  with 
powdered  unslaked  lime. 


REMEDY  FOR  BURNS. 


'    Wooden  buildings  or  wooden  parts  of  any 

stmctore  can  be  made  fireproof  by  a  very 

simple  mefbod  and  at  small  cost. 

Add  fluoiigli  water  to  a  quantity  of  fresh 

^""•ike  it  of  the  consistency  of 

I  AtDd  add  two  pounds  of 

uDerdal  potash  and 

'^n^  thoroiighly 

p  of 

be 


A  saturated  solution  of  Epsom  salts  is  an 
excellent  remedy  for  burns.  Apply  as  soon 
as  possible  and  keep  wet  constantly  until 
pain  ceases. 


Among  the  disputed  questions  that  never 
will  be  settled  are:  Whether  a  long  screw 
driver  is  better  than  a  short  one  of  the 
same  family;  whether  water  wheels  run 
faster  at  night  than  at  day;  the  best  way  to 
harden  steel;  which  side  of  the  belt  should 
ran  next  the  pulley;  the  proper  speed  of  line 
shafts;  the  right  way  to  lace  \M&to^ 


A    cam    KILL    AHD 


POPULAR    MECBASLCS. 


Ad  anvil  wlilcli  will  scire  sa  a  strvlgbt- 
(i]Ke  U8  wctl  us  au  uiivll  was  L-ontrirMl  Uf 
a  (TjrroBponcli'iJt  of  .Mnerican  Machinist.  U 
Ih  iilneiMl  BO  tluit  Us  angle  Is  In  line  wliti 
the  operator's  eye,  for    Uifs    pnrpoae. 


f,  t  AMra  Um  trtad»r~M  black  gam 
■gt  |«A*a  tB  H^mrter.  18  inchca  lone. 
t^^  4flr«  fplfcrv  IK  Hbnwn,  Qllowliie 
I  to  fdck  tip  atMiit  a  Inch.    A  roll  la 


t  lb*  lo(,  and  a  |>nllej  fitted  on 
Thtn  boUd  a  friinie  ax  shown  In 
r  mill  la  ri-nily  for  linglnt^xa, 
«a  ■  riilcT  pn-iw  built  of  10  Iiy 
.  I  t*^t  loinj-     DIatance  from 
lo  pM<  la  4  fwt;  Biortlaea,  S  bf  10 
;  im-btfy,  I  tndi.    ITw  n  3-lncIi  iron 
.   (    ran  loox,  opMttled   liy    a    6-foot 


atiunlil  be  set  on  a  wliile  p.iper  to  get  a  llfbt 
bae)u,Touiid.  so  as  to  see  wore  clearly  be- 
twi-cu  tile  face  of  tbs  anvil  and  tlie  fore* 
Ing  wblte  slriUgbtcDlng  tbe  latter.  For 
RtrBlglili'tiins  badly  l^eut  and  twisled  ai 
furifliilis  It  will  be  foiintl  uio»t  couvcnlroc 


A  HAKDY  TOOL-HOLDEK. 

A  bandy  too!  holder  wbicb  ts  May  t*  ttoikt 
and  lneji|iL-n»lve  Is  bcrr>  Kbown  In  detail. 

Tbe   body    of   tbc   toolhokler    (A)    U   cut 
from  nu  old  bicycle    crank    (axle    vni. 
conrne),  and   ts  cut  oR  at  an  angl^  of  flS 
degrees  tlirougb  boss  ut  aection,  steel  b«tlie 


Dsuu*  or  •  Tsoi-aoian. 
nsed  for  cutterB  (self  burdi^ulnf;).  Ttw  ti 
of  bolder  at  U  (Klg.  1)  beds  ainiUiM.  alidc> 
rent,  [inr^- 111  ting  sprint;  of  cutler.  PertMt 
adjueluient  Is  provided  by  pualiUig  m 
iipordowN,  a^i  iniiy  I"   r.Tpiipiij. 

At  n>'    . 
coni  ini)>: 


POPULAR     MECHANICS. 


lid 


HOW  TO  BUILD  A  SMALL  DAM. 


If  you  live  near  a  small  creek,  or  stream 
and  enjoy  boating,  swimming,  and  fishing, 
but  have  no  place  suitable  for  these  sports, 
why  don't  yon  build  a  wooden  dam  and 
make  a  place  for  yourself?  A  club  of  boys, 
two  or  three  grown  persons,  or  even  a  party 
of  girls  could  pool  funds  and  construct 
such  a  dam  and  create  a  source  of  pleasure 
for  many  summers  and  winters  after.  Boys 
or  men  could  do  their  own  work. 

For  such  a  purpose  a  crib  dam  is  the 
construction  best  adapted  to  every  phase  of 
the  case,  as  it  can  be  built  on  any  kind 
of  a  bed,  can  be  of  either  plank  or  logs  and 
in  a  locality  where  there  is  much  timber 
land  the  expense  will  not  be  great 


the  stream  so  deep  that  the  logs  when  laid 
in  them  just  show.  Use  logs  or  plank 
from  6  by  6  inches  to  10  by  10  inches.  Logs 
in  the  foundation  course  should  be  placed 
from  6  to  8  feet  apart  and  extend  deeply 
Into  the  banks  at  either  hand.  If  the  stream 
Is  wide,  splice  two  or  more  logs  together. 
The  second  course  of  logs  is  placed  at  right 
angles  to  the  first,  or  lengthwise  the  stream, 
and  an  apron  is  formed  between  the  two 
foundation  logs  farthest  down  stream  by 
placing  planks  between  the  logs  of  the  sec- 
ond course  and  letting  them  project  under 
the  third  course,  which  begins  back  about 
8  feet.  From  here  on  the  dam  proper  is 
built  up  of  the  crib-work  as  high  as  need 
be.  Use  tapering  logs  for  the  lengthwise 
course,  letting  their  tapering  ends  point  up- 


OroM  Bdotlon  of  Orib-Work  Dam 


Every  loca^^lty  has  its  individual  condi- 
tions which  must  be  considered,  and  among 
these  are,  the  depth  and  width  of  the 
strea;n,  its  bed,  the  volume  of  water,  and 
its  velocity.  In  general  the  points  to  be 
remembered  are:  The  dam  must  be  se- 
curely fastened  to  the  bed  of  the  river  so 
that  the  water  cannot  undermine  it;  must 
have  abutments  at  the  banks,  or  be  built 
into  the  bank  to  such  a  distance  that  the 
water  cannot  work  a  channel  for  itself  there; 
must  be  so  solid  that  it  cannot  be  over- 
turned or  shoved  aside  by  the  pressure  of 
the  water;  where  the  river  bed  is  soft,  must 
have  an  apron  so  that  the  falling  water 
cannot  create  a  cavity  into  which  the  dam 
could  be  engulfed;  must  have  a  surface 
impervious  to  water. 

If  the  stream  has  a  rock  bottom,  it  has 
a  natural  apron,  but  the  foundation  logs 
must  be  anchored  to  the  rock.  Drill  holes 
in,  the  rocks  at  places  where  the  logs  be- 
long, BpVLt  the  anchor  bolts  up  for  five  or 
fl      'M*Vae  fram  the  bottom  and  insert  a 

«*olti  through  the  logs  into 

"^le  rock.    When  the 

Igei  expand  them 

in  :i>lace.    If  the 

enches  across 


stream.  This  gives  the  upstream  side  of 
the  dam  a  slant.  The  pockets  of  the  crib- 
work  should  have  vertical  sides  and  may 
be  filled  in  with  stones,  brushwood,  gravel 
and  some  clay.  Gravel,  however,  is  best, 
as  the  wooden  dam  is  less  liable  to  rot 
where  it  is  used.  Wherever  logs  cross, 
flatten  them  an^d  bolt  together  by  means  of 
drift  bolts  %  by  %  inches.  Square  bolts 
hold  best. 

For  the  cover  of  the  dam  use  4  by  12 
pinnks,  joined  so  as  to  be  watertight,  pro- 
jecting a  little  above  the  crib- work  at  the 
top  and  extending  into  the  bed  of  the  stream 
at  the  bottom.  Over  this  put  a  layer  of 
gravel.  In  time  a  layer  of  silt  will  be  de- 
posited by  the  stream. 

An  outlet  for  the  water  should  be  left 
until  the  last  thing  and  then  closed  as 
rapidly  and  closely  as  possible,  being  care- 
ful not  to  leave  this  spot  weak. 


In  calculating  the  speed  of  pulleys,  when 
the  diameter  and  driven  are  given,  in  order 
to  find  the  number  of  revolutions,  multiply 
the  diameter  of  the  driver  by  the  number 
of  its  revolutions,  and  divide  the  product  by 
the  diameter  of  the  driven;  the  quotient  will 
be  the  number  of  revolutions  of  the  ^^\?*^3a.* 


Lit 
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SOME  TTPES  OF  OIL  BUSNESS. 


We  here  sbow  three  methods  of  arrang- 
Jig  oil  bumerg  and  a  methrHl  of  attaching 
iiem.    A  correspondent  of  Power  says  that 


Fig.  I 
fan  TYPE  OP  (hl  buihu. 


Fig.  2 

ASIOTBEK  BUtVOL 


ASIOTHCS  AKBAKGElCElfT  OP  OIL  BURNOr 


METHOD  OP  ATTACHXlfO  BUBHEI& 

Pig.  2  attnclied  as  shown  In  Fig.  4  works 
:K*nutifui1.v,  ovon'oming  many  difficulties 
net  with  in  using  other  burners. 


HOW  TO  MAKE  A  TRIP  HAMMER. 


Take  two  pieees  of  wood  8  by  8  inches  by 
I  f4H.*t;  lay  them  eight  inches  apart  and  bolt 
another  piece.  8  by  8  Inches  by  3  feet  be- 
tween them  at  the  back  end  for  an  upright. 
Bolt  a  piece  of  8  by  8  inches  by  1  foot  long 
between  them  at  the  front  as  a  base  for  the 
anril  stand.  Take  a  piece  of  Iron  1%  by  IVi 
by  2H  feet  long,  weld  a  beaTj  plate  on  one 
end  of  thli  and  bolt  It  fast  to  the  bate.  Bore 


a  hole  in  the  upper  end  and  square  It  into  a 
1-inch  hole.  Make  an  anyil  die  of  tool  steel 
with  shank  to  fit  this  bole  in  the  stand; 
drill  a  small  hole  through  the  stand  and 
shank  and  drive  in  an  iron  pin  as  a  key 
to  hold  the  die. 

Make  two  straps  of  new  wagon  tire;  bolt 
to  back  upright  on  each  side  with  a  %-inch 
hole  through  the  ends  for  a  bolt  to  fasten 
hammer  arm  to.  This  latter  bolt  to  a  tee  of 
the  same  material,  turning  the  end  of  the 
cross  tee  to  fit  between  the  short  pieces  on 
the  upright  and  fastening  with  a  %-incb  bolt. 
The  arm  may  be  made  from  the  large  part  of 
a  buggy  tongue,  and  the  hammer  out  of  a 
sledge,  swelling  the  eye  about  as  large 
again.  Cut  oCF  about  one-half  the  large  end 
and  dress  up,  using  the  pene  for  the  face 
of  hammer  after  dressing  this  up  also  to 
suit  the  work.  Brace  it  both  ways  solidly. 
A  crank  shaft  of  nn  old  mowing  machine 
may  be  used  for  a  crank  shaft  and  also 
the  pitman  rod  for  driving  the  hammer. 
Make  a  loop  or  strap  out  of  wagon  tire  also 
to  fit  over  the  arm  extending  above  and 
below^  about  10  inches,  and  put  in  coil 
springs  there  to  take  oCF  the  solid  blow  from 
the  arms  and  hammer  and  also  to  throw 
the  hammer  up  as  a  support  to  the  pitman. 
Screw  this  pitman  into  the  lower  end  of 
the  loop  under  the  arm  and  place  a  clamp 
on  each  side  of  the  loop  on  the  arm,  to 
hold  springs  and  loop  in  place.  By  moving 
the  clamp  and  loop  backward  and  forward 
the  stroke  can  be  regulated. 

Next  put  a  crank  shaft  in  its  old  boxings 
about  one-third  way  from  back  end  of  the 
base  of  hammer,  and  put  a  pulley  wheel  on 
outside  end  for  bolt  to  run  in.  The  belt 
tightener,  of  course,  can  be  fastened  to  the 
base  or  back  upright  to  work  with  trip, 
which  can  be  made  of  anything  handy  that 
will  stand  the  pull  on  the  belt  tightener.  It 
may  be  fastened  to  a  separate  post  wblcb 
is  right  by  the  Iiammer,  to  which  fasten  a 
countershaft,  if  the  engine  runs  opposite  to 
the  way  the  hammer  is  to  be  turned;  put 
in  a  sliort  countershaft  and  then  run  a  looee 
belt  from  it  to  the  hammer.  It  gives  a 
steadier  belt  by  making  it  shorter,  as  Six 
or  eight  feet  of  belting  running  loose  from 
the  line  sliaft  to  the  hammer  will  flop,  un- 
less it  is  wide  and  heavy. 

A  correspondent  of  the  American  Black* 
smith  says  the  hammer  will  coat  about 
and  that  be  has  abarpened  nlowa  fn  ^ 
utes  an^ 
takliM 
an  f 
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KOTAST  GASOLIRB  EKGIHE. 

A  10-borsepower  rotary  gaa  cdkIuo,  built 
ou  tlie  model  exlilbited  by  otto  KonlKHlow 
at  tlie  blarcb  antumobllp  I'xblbit  In  Clevi'- 
land,  Ohio,  is  soon  to  be  tried  la  an  iiuto- 
mobile.  The  Automobile  describes  the  In- 
Teutlon  as  folloirs: 

"The  stationary  part  of  the  eoglnc  Is  a 
cyllDdrkal  casting  8  inches  In  diameter 
and  iVj  Inches  wide,  outside  dimensions. 
Immediately  above  and  integral  with  this, 
as  seen  from  left  to  right  in  the  enRravlng. 
are  the  admission,  compression  and  exhaust 
chambers.  Vnlvelesa  ports  lend  from  the 
admission  and  exhauat  chambers  to  the 
cylinder.  A  valve  connects  the  adralsaion 
Olid  conipreaalon  chambers,  and  another 
the  compression  and  exhaust  chambers. 
The  main  admission  and  exhaust  valves 
may  be  seen  at  the  top  of  the  casting,  on 
the  left  and  right  respectively.  The  oper- 
ating devices  for  the  valves,  also  sbon-n  at 
the  top,  are  controlled  by  cams  on  a  time 
shaft  geared  to  the  main  shaft  by  a  chain 
and  sprockets,  its  time  of  revolution  being 
one-third  that  of  the  main  shaft. 

"The  rotary  part  consists  of  a  cylindrical 
casting,  mounted  on  a  shaft  and  set 
eccentrically  with  respect  to  the  stationary 
cylinder  so  as  to  be  tangent  to  it  at  the  top 
and  to  leaye  a  considerable  clearance  space 
between  the  two  at  the  bottom.  The 
rotating  cylinder  carries  a  single  blade, 
forced  outward  by  means  of  a  spring  so  that 
Its  outer  edge  Is  always  in  contact  with  tlie 
inner  surface  of  the  enclosing  cylinder. 

"The  operatloQ  of  the  en^^Iue  is  as  follows: 
As  tlie  blade  passes  the  port  of  the  admis- 
sion chamber  (the  direction  of  rotation 
being  left-handed),  the  Intake  valve  opens 
and  the  charge  is  drawn  in  by  suction  for 
an  entire  revolution.  At  the  beginning 
of  the  second  revolution.  Just  before  the 
blade  again  passes  the  part,  the  admission 
valve  closes  and  the  charge  (now  being  In 
front  of  the  blade)  is  forced  tlirougli  the 
exhaust  chamber,  where  compression  taltes 
place  during  the  entire  revolotlon.  At 
the  beginning  of  the  third  revolution.  Just 
after  the  blade  has  passed  the  port  between 
the  Bdmlsalon  chamber  and  the  main 
cylinder,  the  valve  leading  frum  the  com- 
pression chamber  to  the  admission  chamber 
li  opened,  so  that  the  compressed  gas  ts 
allowed  to  pass  Into  the  cylinder.  At  this 
tnwtant  tbe  gna  la  exploded  by  means  of  an 
■parkins  device  located  in  the 
,  elaiKlirr  and.  Impinging  upon 
d^  rotates  tbe  shaft    During 


the  next  revolution,  which  corresponds 
with  the  one  first  described,  the  exploded 
charge  is  forced  in  front  of  the  blade  out 
through  the  c.\haust  valve  to  the  air,  a 
fresh  charge  being  drawn  in  behind  the 
blade  at  the  same  time  for  a  new  cycle  of 
operations. 


Rotaiv  Guoltn*  Eaivloclva  Eatfln*. 

"The  speed  Is  controlhil  by  varying  the 
amount  of  charge  and  changing  the  time 
of  Ignition.  At  a  speed  of  1,600  revolutions 
per  mlnnte,  there  is  so  little  vlltratlon  that 
holding-down  bolts  are  unnecessary.  This 
feature,  togetlicr  with  Its  compactness,  are 
tbe  two  dualities  which  recommend  It  most 
strongly  for  automobile  service." 

The  engine  is  to  be  cooled  by  water  cir- 
cutatlon. 


ELECTRIC  TRAP  TO  KILL  SATS. 

A  clerk  In  Rochester,  X,  Y.,  used  elec- 
tricity to  rid  a  warehouse  of  rata.  In  one 
corner  he  placed  a  flat  piece  of  copper  con- 
nected by  a  wire  to  the  Incandescent  light 
circuit  On  this  copper  plate  he  placed  a 
tempting  bit  of  cheese.  Another  copper 
plate,  connected  with  the  return  wire  of  the 
circuit  was  placed  near,  but  not  touching, 
the  first  plate.  Riits,  trying  to  secure  the 
cheese,  came  in  contact  with  both  plates  nt 
the  same  time,  thus  completing  the  circuit 
aud  were  instantly  killed. 

PREVENTING  RUST  OK  STEEL. 

To  preserve  stcci  articles  from  rust,  place 
a  lump  of  freshly-tiurnt  lime  In  the  drawer 
or  case  In  which  tliey  arc  kept  The  Ihno 
will  absorb  a  great  deal  of  moisture. 


::jkr. 
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tTMIi:  »Si  JBl*r3^  XACHOTERY. 


r.  ^/wo*^    i»- »-»    uiuOfc   '-'5  ixiaplf*,  having 
f^iii^i'.*  j«i-"  t  •,•;  (  111 -i.**  aiid  from  9  to 


'  ---  ^ 


;^  ?**r  k»i.-jf  »'JJJ  1>r  found  convenient  for 
i^y.'-  -ar  j:^'-J;ijj*ry.  i«i.vi5  a  ffirn?spondt»nt  of 
j^'.-ri^.  •»j«h  ;i  I'^j]  cjin  M*  uw^I  by  one  man 
V,  ♦V/  work  wii ii-lj  onlinarily  would  i-e<|uire 
TWO  'jt  tbrwf.     It  will  take  the  place  of  a 

#  »» 

SOFT   TOOLS   FOR  HANDLING 
MACHINERY. 


rr»r  driving  keys  and  other  work  about 
mAfhlnfi'Ty  a  l>al»l>Itt  or  lead  hammer  Is  bet- 
ti»r  than  a  r^opjMT  lianimer  which  hardens 
t?u*  mfifp  it  Is  n^♦•«l.  To  keep  the  lead  ham- 
mer from  setrin^'  out  of  shape,  take  a  piece 
Af  '•opp*T  pip*'.  Iron  jiIim-  size,  drill  a  hole 
■n  6n->  «id*>  of  rt  and  fit  witli  a  handle  and 
-:i«»n   5::  In   fhfr  hrillow   of  the  copper  pipe 

>.  •»r.  •.*—-•-  rJ.;iri  the  lead  hammer  are 
iii\*iv'xy.  '.yy<*  on  wid.  Tut  ajralnst  part 
U  v*»  tJ'^^w  ?r.J  -'.-:;:«•  with  a  hammer.  For 
C-^'iinr  '.'..»  »-■.-..  *--id  <if  fonnoctiuK  r«Kls  on 
iii'is*  ••«^'.ii.'»  v.'',:  :mi«1  forth  when  keyed 
U|     ui>*    '.u'j'i*   ■  •*'.  :i  5  iiiihrs  square  and  3 

—        #  ■  » 

CRO&SED  PULLEY  BELT. 


H**ri'  \f  V.  «•;  w  '.f  a  rn»«s«*<l  pulley  belt. 
Tli4'  iiiMH-  lt..a'.l  il.<-n  i>  on  th^*  saw.  the  more 
thr  wi^'  uii    iL*'    j"\vir  Fide  <»f  the   belt  In- 


How  tttm  Cr<MMd  Belt  Biuu 

creaseB,  until  the  Im'H  f-niitact  on  the  small 
pnlh'y  in  greatly  inrrras^'d,  and  the  cnntart 
on  the  driver  <*<jnsid«'rab!y  l«-ssi»ned. 


-•-•- 


To  produe*'  a  i>f»Iish<^  Hurfa<e  on  tunuMl 
work.  soapKiidH  is  one  of  th4f  !>«*st  lubricants. 
It  shouhl  \te  ftMl  (fontlnuously  and  lavishly 
upon  the  twl  while  culling.  The  work  must 
be  carefuly  drlrnl  and  oiled  when  completeil 
to  preveDt  nistlDtf. 


TO  PREVENT  BRONZE  CASTINGS  FROM 

ADHERING. 


A  new  method  of  casting  bronze  so  that 
it  will  not  adhere  to  the  metal  mold  ana 
tear  away  from  the  casting  when  forcibly 
removcHl,  (.'onsisiTts  in  adding  metallic  so- 
dium, in  the  proportion  of  ly^  parts  sodium 
to  100  parts  bronze,  to  the  tin  of  the  alloy. 

Heat  tho  tin  to  from  400  to  435  degrees 
F.,  and  the  sodium  separately  to  from  175 
to  200  decrees  F.,  excluding  the  air  as  much 
as  possible.  When  the  tin  Is  at  the  heat 
specifltHl,  add  the  heated  sodium.  If  the 
tin  is  more  than  435  degrees,  the  sodiuiu 
will  ignite.  When  the  alloy  is  cool  break 
it  into  pieces.  It  may  be  laid  away  for 
future  use  if  the  casting  is  not  to  be  made 
immediately. 

To  make  tlu»  bronze,  heat  the  copper  to 
about  1,350  degrees  F.  (below  melting 
point,  to  prevent  the  sodium  volatilizing), 
and  add  the  alloy  in  the  right  proportion. 
The  alloy  will  melt  and  the  copper  begin  to 
absorb  oxygon,  thus  developing  heat. 
Finally  the  copper  will  melt,  the  fusion  of 
the  alloy  and  copper  will  follow,  and  it 
may  then  W  poured  Into  the  molds.  Dur- 
ing the  pouring  the  remaining  sodium  goes 
off  in  fumes  and  forms  a  layer  l)etween  the 
mold  and  the  casting,  which  prevents  the 
casting  from  adhering  and  causes  it  to 
come  out  in  iierfcct  condition.  The  coating 
on  the  casting,  due  to  oxidized  material, 
may  be  removed  by  immersing  in  dilute 
hy<lro<'Iiloric  acid. 


CLEANING  GRAY  IRON  CASTINGS. 


To  (Iran  scale  from  gray  iron  castings, 
pickle  by  ininirrsing  in  water  containing  one 
jMT  cent  (not  more)  of  sulphuric  acid  and 
let  stand  from  two  to  three  hours.  Rinse 
In  cold  waliT  and  sconr  with  sharp  sand  and 
a  fibre  brush,  or  with  a  coarse  rag  and  the 
sand. 

#  •  » 

TO  TEMPER  MILL  PICKS  AND  CHISELS. 


Ifeat  tlK>  bill  to  a  dull  red,  and  hammer 
until  nearly  cold;  heat  it  again  to  the  same 
color  and  quench  in  3  gallons  of  water.  In 
which  has  iK'en  dissolved  8  ounces  of  vit- 
riol. 2  ounce**  '  ""^^  %  onnee  wl^ 
pein*.  or  • 
spirit" 
In 
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SHOP    NOTES 


Tbe  first  thing  to  do  Is  to  bave  the  crnrent 
shut  oS,  or  release  the  Injured  person  from 
contact  with  tlie  conductor  cf  tlie  current. 
If  tbis  l3  still  acting  upon  hlui. 

Tbe  person  wbo  attempts  this  must  not 
touch  with  his  bare  bands  or  skin,  or  with 
any  part  of  bis  body,  either  tbe  patient  or  a 
live  wire  or  a  lamp  or  generator,  while  any 
part  of  his  body  Is  In  contact  with  the 
pround,  either  directly  or  by  meaDB  of  a 
moist  or  metal  sorface.  He  should,  If  pos- 
sible, put  on  rubber  boots  and  shoes  and 
rubbep  gloves.  If  tbese  are  not  at  band  he 
may  use  a  dry  tward  for  tlie  feet,  and  for 
the  bands  a  number  of  coats  or  folds  of 
woolen  cloth  or  paper.  A  thick  bundle  of 
Bilk  Is  also  a  good  insulator,  in  cutting  a 
wire,  tbe  feet  should  be  protected  as  just 
indicated,  and  if  an  ase  or  hatchet  be  used 
it  should  be  one  with  a  dry  wooden  handle. 
After  a  live  wire  Is  cut,  the  end  should  he 
wrapped  or  insulated  with  a  piece  of  clotb 
or  rubber. 

The  person  who  has  received  the  shock 
should  he  laid  down,  his  clothing  loosened 
itnd  be  should  he  given  fresh  air  and  the 
body  should  be  kept  warm. 

It     breathing 
is       sunpendCHl, 
nrtlflciul     rpspl- 
rntlon  or  rhyth- 
mical     traction 
of    the    tongue, 
simitar   to    the 
methods  fol- 
lowed In   cases 
o  f       drowning, 
should  be  used. 
If  the  heart  has 
stopiwd  beating, 
several    hard 
taps    or    blows 
with    tbe    hand 
may  be  given  which  may  cause  It  to  start 
up  agmln.    Burns  of  tbe  surface  caused  by 
Mectridtr  mar  be  treated  in  a  similar  mau- 
mm  ttfoa  tin. 

•M wtloM  If  acted  on  promptly 

"•ttl  leniltB,  but  the* 

•-W  a  auTgeon 

!■  all  casei. 


haudy  tool  for  pulling  poles 

An  ordinary  crowbar  with  tbe  end  drawn 
out  and  tempered  aa  shown  makes  a  good 
tool  for  pulling  poles,  says  tbe  American 
Telephone  Journal.  The  point  of  the  tool  Is 
thrust  into  the  pole  near  tbe  base  and  n 


Tool  for  FnUlni 

block  or  other  elevation  serves  as  the  ful- 
cnim.  With  three  of  these  tools  poles  70 
feet  long  may  be  pulled  and  moved  ahead 
15  feet. 


HOW  TO  TRANSFER  PICTURES 

Transfers  Instantly  any  printed  picture 
on  to  paper,  cloth  or  dishes.  Also  transfers 
designp  from  magazines  on  to  cloth  ready  to 
work  or  paint  Sometimes  used  for  trans- 
ferring advertisements  onto  glass  for  magic 
lanterns  for  advertising  displays. 

FORatUlJ\.— One  bar  of  common  BOap  dis- 
solved in  one  gallon  of  hot  water,  then  add 
one-half  pint  turpentine.  Let  stand  over 
nlgbt,  stir  well  and  bottle  and  it  Is  ready  for 

Apply  the  solution  to  the  picture  with  a 
small  brush  or  your  fingers,  then  lay  a  clean 
cloth  or  paper  over  the  picture  and  rub  with 
the  bowl  of  a  teaspoon  quite  bard,  when  the 
picture  is  Instantly  trnnsrcrred.  To  tninsfer 
oti  glasses  or  dishes,  first  varnish  the  glass 
or  dish  with  a  white  varnish  and  let  11  dry, 
then  wet  the  picture  same  as  Ijofore  and  lay 
the  picture  face  down  on  the  glass  or  dish 
and  rub  on  the  hack  of  tbe  picture.  This 
will  transfer  tbe  picture  Instantl;  on  to  the 
glass  or  dlsb. 


:. A  p.  M  j: Cli  A N  1  c s. 


tiow  11  xxzz  A  TiAjrvr  if.rz  lAi&EE. 


-u^cnriD?  tlie  «ime  resniL  The  diy  pipe  1> 
;-ii<t  as  vfvtM\  \a  ol>ulniiig  dry  st«ain  as  Is 
tiiff  donn'.  li  Is  nwMvly  a  perfonted  pipe 
i::ta<-!ied  to  the  outlet,  but  Iflng  -wbollf 
wl:liin  tLe  l-oller.  The  areas  of  the 
[■'■rf.Tiitlocs  nlien  taken  together  are  con- 
n:-;<-niI>l}-  ^rvaifv  tlian  that  of  the  steam 
r:.»in  I'Hilin::  fmm  the  boiler.  The  dry 
p!;><r  I><  i:^ii:ill.v  ii^aoi'il  so  as  to  extend  alons 
t'.r-  upi*-.  r  imrt  ft  Ilii>  ste^m  space  and  par- 
aWi^l  to  thf  I'lnsiiiidinal  nils  o(  the  boiler 
sli>^ii.  It  tbiid  (Irnurs  steam  from  a  lai%e 
[y.rtif.n  of  tlie  steam  space. 

Its  main  ndvantaBe  over  the  dome,  how- 
ever, lies  in  the  fact  that  Els  attachment  to 
the  lioiler  does  not  weaken  the  ahell  to  any 
Hppreclnhle  extent.  In  order  to  attacb  a 
d<>rae.  the  shell  of  the  tioiler  benenth  the 
dome  Is  tut  ftway.  thus  removinR  a  !nrpe 
nni'iniit  of  solid  plate,  makinc  the  iMller 
ronnLlemtily  weaker  under  the  transverse 
Ktrnins  set  up,  and  also  permitting  greater 
dli^tortlon. 


Intli    yrA.    I'tf   iis-: 
faM..(:;.,ir     JI.     'h- 


A  S1:ill<i»:ir' 
sli-iim  >l'>in.-. 
The  Ht<-:itri  d 
drylnc  uI  tl« 
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lifH   It   ftTiiiUily   in-rfiiriim, 
I   )h-  i>I.Ji-.-r<-<1  lu  ii|rf>ii  llie 

hiem.li-iit   y-Tvl-f.     Ill  tin-  llrri  ; 

iMoveM  II tli'l  of  the  uti-.- 

dtslniici-  from   llie   wiilir  surf;!"' 
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.   ivl»-r.   Hi.-  IjolliT 
prltiii'ri    sliiilitl.v.      Iti'liit.'     of     r.iiii|iiirii lively 

Nieititi  i-ii-siiiK  tliroiidh  II  ""  ""■  way  to  the 

niitlf't    K    <■ |i!inil[vcly    slow.      This   Jtlves 

111."  iiioNliiIT  pnrlE.les  eiilnilwrl  with  the 
steam  an  HprKirMinlty  lo  fall  oMt  of  the 
stenm  fiy  mere  netloB  of  KrnTlty.  How- 
M-er,  there  arc  other  and  better  wayi  of 


A  ONE-WHEEL  HILL  TBTTCE 

A  mill  tniok  which  hus  but  one  irbeel, 
nnd  eoiiwiiiiently  etin  be  used  on  a  narrow 
liliiuk  fur  !.«Lrilnj:  haps  from  or  to  ears.  Is 
iiiude  on  the  same  line  ns  a  wbeeltwrrow, 
:<:ii-s  u  (^orr^'spoudent  of  the  American 
Sliller. 


Ill  iminy  (uxex  it  will  be  found  more  con- 
v.'iileiit  limn  a  double- whit'l  truck,  as  an 
...[iiilll.rium  CJiM  be  nwlntnlni'd  even  on  a 
rmiKli  imth,  where  the  double-wheel  truck 
iiiiist  of  ueeesslly  tilt. 


To  prevent  serious  results  from  ■  wound 
caiiKi'd  liy  ruuuinu  a  rusty  nail  Into  the  foot 
or  hand,  smoke  tlie  wound  with  R  molM 
eloth.     Twent" 
win  canM  ' 
flameapw 


POPULAR    MECHANICS 


ECOMOHICAL  GLtFB  POT. 

To  prevent  an  Insoluble  film  forming  on 
the  surface  of  hot  glue  wben  not  In  use  It 
should  be  covered  to  exclude  the  air,  there- 
by preventing  the  waste  due  to  "skimming," 


HGW  TO  Ttnm  CORK  IH  THE  LATHE 

The  natural  structure  of  cork  causes  It  to 
crumble  readily,  therefore  It  cannot  bfe 
turned  In  the  lathe  In  the  ordinary  way. 
However.  It  can  be  done  by  the  following 
method; 

First,  set  the  cork  revolving,  then  pass  a 
rather  coarse,  sharp  file  over  the  cork,  bnt 
at  the  same  time  let  the  file  bear  upon  the 
tool-rest,  or  upon  a  piece  of  wood  fastened 
to  the  latter.  In  this  way,  the  cork  will  be 
abraded  without  serious  tearlog,  and  can  be 
shaped  as  desired,  and  finished  with  a  finer 
file. 

The  essential  point  Is  to  touch  the  cork 
only  while  the  file  Is  lu  motion  foncurd,  and 
while  the  file  Is  also  supported  by  rubbing 
against  the  tool-rest.  This  support  keeps 
the  work  running  true,  and  also  moderates 
the  pressure  upon  the  cork. 


An  ordinary  dght  cover  becomes  stuck  to 
the  pot,  owing  to  a  small  amount  of  glue 
which  is  sure  to  be  around  the  edge  of  the 
pot,  and  which  at  the  same  time  being  un- 
even, prevents  an  air-tight  Joint  To  over- 
come these  difficulties  I  have  had  a  pot 
made  like  the  accompanying  sketch,  which 
explains  Itself,  By  filling  the  space  around 
the  pot  at  a  with  water  the  cover  la  per- 
fectly air  tight,  and  nothing  prevents  its 
easy  removal  at  any  time.  The  above  la 
sent  us  by  Frank  W.  Hobhe,  Bangor,  Me. 


LIQUID  METAL  POLISH, 


Take  eight  ounces  of  Spanish  whiting, 
which  must  be  perfectly  free  from  grit; 
and  put  in  one  quart  of  gasoline.  Shake  up 
the  wmtlng  and  gasoline  thoroughly.  You 
will  notice  the  whttlng  settles  Immediately, 
leaving  tbe  llqnM  as  clear  as  water.  To 
remedy  this,  and  further  to  make  It  a  better 
poUahlng  agent,  add  to  each  quart  of  the 
"  Imm  «t  olelG  add— no  more,  no 
I-  *«d  ae  whiting  will  not 
■*tv"T,  nickel,  brass, 
b>  mrface  with 


BEVELED     BLOCK    FOR     SETTING     CIK- 
CULAB  SAWS. 

A  block  of  cast  iron  having  a  different 
bevel  on  each  of  Its  four  edges  to  suit  tbe 
different  sawa  la  a  good  device  for  setting 
circular  saws,  says  a  correspondent  of  The 
Blacksmith  and  Wheelwright.  The  block 
should   be  about     6   Inches  square  and   2 


inches  thick,  place  the  saw  on  tbe  block  of 
Iron  with  the  bevel  to  be  used  up  and 
hit  the  tooth  B.  Use  a  small-faced  ham- 
mer to  set  the  teeth. 


To  soften  paint  brushes  that  have  liecome 
Iiard,  soak  them  in  raw  linseed  oil  for  24 
hoars,  rinse  in  hot  turpentine  and  repeat  the 
process  till  clean. 


2SV 


POPVLAH    irKCHAXICS. 


BZarZCTG  SMALL  VIPTS. 


POWER  SEQUISED  TO  SAISS  WA1SR 


3fS»£a&.    T^  Uib^  vail  <r::t  off  to  tLe  le&^th. 


Wootf  A/ocA 


/ro/?  iv/>e 


^ 


Soft  iron  wire 

Wood  block 


«fc---------.-i: 

W/>€  drown  -from  first  bend 

FXG.  3. — ^Thb  Bbvd  fob  Svraosv  Fife. 

to  mako  a  RypTion  pir>o  for  ft  a  mall  prf^snre 
cniUKc*.  nnd  a  U'ii;;tii  of  Krri;ill  noft  iron  wire 
wnB  cut  to  a  llttlff  \<mv;*'T  than  iVjt  tuf^e  aurl, 
the  Bi7.e  of  M'in*  Inrln;;  ju^t  an  <?asy  fit  In 
the  tul)o,  was  tii«'ii  liiH«'rt«Hl  into  tlj<j  latt<-r. 
Tho  firnt  IkmkI  wuh  made  at  t)jo  end  avIwh; 
the  pip4»  fltH  into  tlio  lKiil<'r,  upon  a  wrKjd<rn 
blocic,  and  tlj<>n  tli<*  win'  waH  dra%vn  out  of 
tlu*  curve  and  tli<f  n«>xt  one  IxMit  to  Hliapff, 
and  (ben  tlio  win;  drawn  out.  \t  Itotli  ix^nds 
an»  att«'nipt(Ml  wltliout  drawing  out  tlif  win? 
fnun  tlio  lirnt  cUI^'<',  It  will  Im»  dlfln^'ult  to 
withdraw  tlio  wln»  aft«*rwanls.  In  tlils  way 
Hniall  tul)cfl  uiay  1)0  iK-nt  wltliout  daiiia^in;; 
tlicni  in  tlio  Ira  St,  wIi<'n*aH  If  tlu>  tulx*  ?m* 
lM>nt  witliout  fuiytliiii;;  In  (lio  iKjn;  at  ail,  it 
will  HUH'iy  lMT(»nie  flatt«'n<'d  sonicwlif^rv. 


♦-•- 


COLORS  USED  IN  TEMPERING. 


Ono  of  our  Hui»H<rii)«TK  KCMids  \\w  follow- 
ing INf  fff  *'olorrt  us<n1  in  tcmporiuK.  The 
Knlir<'nli'"lt  »*'"al<»  In  usi'd. 

r.ari^r-f^  and  raziirs,  yo|lo%v,  430  df*j:roos; 
<«rir.  r,0  fl'trnw'H.  \Vo«Hlcuttln(;  tools  and 
tip^.  dark  straw  y<*llow,  470  dcRrc4?s;  yel- 
..v.  ifni  dct:r<'«'M.  CIiIwIh,  Imtclictfl,  wiwff, 
•^■'V  :M»r|  p^nimnlvc  toolH,  brown  yellow,  500 
.1i*i5r«^#^u :  hrown  (NllKlitly  tInf;od),  510  d«»- 
/,«.»rt«  purple.  ri20  dJ'jfTooH;  llKht  purple,  530 
.io./r.«n4     csprlnfffT,  Hear  black.  670  degrees; 


Multiply  the  cuml^r  of  gmlkms  per  mbk- 
nttr  hy  10  and  by  the  number  of  feet  the 
wafer  !«  to  be  lifted,  and  divide  by  33,060. 
Ther.  add  one-tLird  for  friction,  or.  If  a 
ryjr:sldf'rable  lift,  or  through  more  than  tvo 
eI?jo-x«,  add  two-thirds  for  friction. 

P'or  example,  to  raise  100  gallons  per  min- 
ute 25  f«^t  through  a  pipe  with  two  el- 
IjOw*:  100  X  W  gives  na  1.000;  x  25  is 
25,000;  divided  by  33.0<!n)  gives  ns  .737  horse- 
power,  or  three-quarters  of  one  horsepower; 
to  which  add  one-third  (.25  or  one^narter 
horsepower)  gives  as  the  result,  1  hone- 
power. 


MAKING   LARGE   WRENCHES   IH 

GENCIES. 


For  turning  nuts  on  large  unions  where 
there  is  no  wrench  of  a  size  suitable  for  tlie 
work  in  hand.  It  is  not  always  necessary 


Us.  1 

to  forge  a  wrench,  says  a  correspondent  of 
Tower.  For  a  lirass  union  on  a  2H-inch 
pipe  take  two  pieces  of  Iron  about  %  by 
2\'*  Inches  and  18  inches  Ion;?  and  two  %• 
Inch  bolts.  ]k)re  holes  for  tlie  bolts  and 
serew  up  as  sliown  at  Fig.  1.  The  two  pro- 
jecting ends  coming  on  opposite  sides  will 
Si*rve  as  handles  for  turning.  Friction  is 
reduced  ]>y  applying  force  on  two  sides  of 
the  pipe. 


im 


Tic.  8 

Wlioro  there  is  not  room  enough  to 
this  wrench,  heat  a  single  piece  of  Iroa 
it  into  the  shape  of  Fig.  2  and  ^ 
one  bolt     Tom 
bandlfl>. 


POPULAR     MECHANICS. 


11^3 


TO  LOCATE  FIKE  ESCAPE  IN  FACTORIES.  TO  TRANSFER  PICTURES  TO  GLASS. 


A  simple  signal  to  show  location  of  fire 
escape  in  factories  is  to  paint  one  pane  of 
glass  red,  on  each  floor,  in  the  window  open- 
ing on  the  fire  escape.  This  not  only  serves 
as  a  guide  to  employes  during  the  day,  but 
if  fire  occurs  during  the  night  indicates  to 
the  fireman  the  location  of  the  standpipes 
which  are  placed  on  the  iron  ladder. 


^  • » 


A  BELL-CENTERING  PUNCH. 


A  bell-centering  punch  is  one  of  the  most 
convenient  centering  tools  in  use.  It  con- 
sists of  a  bell,  or  cone,  which  carries  a  cen- 
ter punch  free  to  move  up  or  down.  A 
small  screw  put  through  the  top  of  the  cone 
so  that  its  point  comes  in  contact  with  a 


) 


A  B«n  OMitarloc  Vanoh. 

fiat  filed  on  the  punch  keeps  the  punch 
from  falling  out  Hold  the  tool  upright  on 
the  work  and  give  the  punch  a  sharp  blow 
to  obtain  a  center.  The  illustration  is  re- 
duced one-third. 


TO  PREVENT  RUST  ON  MACHINERT. 


A  good  mixture  for  use  as  a  slush  to 
prevent  the  rusting  of  machinery  is  made 
by  dissolving  1  ounce  of  camphor  in  1 
pound  of  melted  lard;  skim  off  the  impuri- 
ties and  add  enough  black  lead  to  give  the 
mixture  an  iron  color.  After  cleaning  the 
machinery  carefully,  smear  on  the  mixture. 
It  can  be  left  indefinitely,  or  if  wiped  off 
after  24  hours  will  prevent  rust  for  some 
time.  When  removed,  the  metal  should  be 
polished  with  a  soft  cloth. 


CARBOLIC  ACID  FOR  TEMPERING  STEEL 

TOOL& 


t   Cft    Firenchiiian)    recommends 

'■'^ei  tiooli,  claiming  more 

ban  la  derived  from 


Clean  your  glass  thoroughly  and  varnish 
it  with  a  clear  white  or  nearly  colorless 
vaniish.  Put  it  where  it  will  be  clear  from 
dust  and  let  it  stand  over  night.  Then  take 
your  picture,  lay  it  in  clear  water  for  ten 
to  twenty  minutes,  or  until  thoroughly  wet 
through.  Then  lay  it  carefully  upon  a  piece 
of  blotting  paper,  so  that  the  moisture  may 
dry  from  the  front  and  leave  the  back  still 
wet  Now  at  once  varnish  your  glass  the 
second  time;  then  place  tue  engraving  face 
down  upon  the  varnish  and  press  down 
firmly,  excluding  all  the  air  bubbles.  If 
you  have  one,  it  would  be  well  to  use  a 
rubber  roller,  such  as  photographers  use,  to 
press  the  picture  to  the  glass  and  exclude 
all  air  bubbles.  Then  rub  lightly  the  paper 
from  the  back  until  transparent  and  even, 
then  varnish  again  and  dry. 

#•» 

TO  CUT   SKY  LIGHTS. 


An  ordinary  soldering  iron  is  the  best  to 
use  for  the  work.  Make  a  notch  in  the  edge 
of  the  glass  with  an  ordinary  file  for  a 
starting  place.  Heat  your  iron  good  and  hot 
and  pull  it  slowly  back  and  forth  over  the 
line  to  be  cut  and  when  the  line  commences 
to  open,  keep  the  iron  one-fourth  inch  ahead 
of  the  cut.  Kejep  iron  very  hot  and  use  point 
and  corners  of  it. 

A   GOOD   TEliPERING  RECIPE. 


For  small  drills,  chisels,  etc.,  for  very  light 
work,  says  W.  F.  Smith  of  Baltimore,  heat 
to  a  dull  red  and  cool  in  a  bar  of  common 
soap.  The  temper  will  be  about  right  and 
no  drawing  will  be  required. 


-•-•- 


REMOVING  INK  SPOTS  ON  MARBLE. 


Ink  spots  on  marble  may  be  removed  with 
a  paste  made  by  dissolving  an  ounce  of 
oxalic  acid  and  half  an  ounce  of  butter  of 
antimony  in  a  pint  of  rain  water,  and  add- 
ing sufficient  flour  to  form  a  thin  paste. 
Apply  this  to  the  stains  with  a  brush;  al- 
low it  to  remain  on  three  or  four  days  and 
then  wash  it  off.  Make  a  second  applica- 
tion, if  necessary. 

#•» 

To  flnd  the  width  of  a  belt  for  any  re- 
quired horsepower,  multiply  33,000  by  the 
diameter,  and  then  divide  the  product,  first 
by  the  length  in  inches  covered  by  the  belt 
on  the  driven  pulley,  and  then  by  half  the 
belt  Q)eed  in  feet  per  minute. 


POPULAR    SIECHA 


Tokf  an  o\A  thrceeoinered  QIp.  one  thut 
la  n-oni  out  vdU  du;  hrenk  li  off  nnd  i^harp- 
i-n  to  a  DolDt  like  m  drill  nnd  plnre  in  a 
cariu-atfr'a  brnpp.  Unve  your  gtuoa  faBtenei) 
nil  a  goud  eulid  tuhl^  so  tlicrp  will  he  uo 
tInnpT  of  !In  breakiug.  Wet  tlic  gljisa  at 
the  point  vhrre  you  Wish  to  make  tbe  Uole 
wim  tlie  raliou-luts  soltitlun: 

AmmoDla   nidnrliau 

KlhT   S^dncbma 

Tariivutliic  1     oudcc 

K»j>  your  arlll  wet  witli  the  above  solu- 
tloD  nnd  liore  tlip  liolc  pnrt  way  (roni  eacli 
*lde. 

Stilt  unoilipr  wnr.  I"  to  dlMolie  h  piece  of 
eiiiu  c^uiplior  tbe  size  of  a  walnut  lo  one 
axmvK  i>r  turpentine.  Uw  tu  aborc  de- 
acrlll(^d. 

ANOniER  METHOD. 

Is  tent  us  1)7  ■  t^ndfr  who  Iu>  uwd  lh(« 
pian  tor  years  wilii  inTft-rt  uUariictlon.  He 
sayii: 

For  drilling  KlasH  ti«-  n  ««-J  drill  IianJ- 
■■iivd.  but  not  dmwn.  8alunit«  Ktilriti  nl 
turpentine  witli  cnmiiTKir  nnd  w^t  Die  Urill. 
The  drill  obould  Ih-  trround  wHb  o  long  point 
and  p1t»nty  of  cli-aranoe.  Kun  It  fnit  nnd 
reed  llj;ht.  Id  tbl«  mnnnrr  InhrliTnlc^  glaxH 
ran  bf  drilled  wllb  •mall  Iiiilt^.  np  to  ,1-16 
Incli  gdze.  nearly  ni  nipUlty  nit  cast  Rtecl. 


A  NeircenlerInK  rboch  of  nio  to  ibo*e  wbo 
bave  not  Uie  ni'ctmirjr  «<:Ti.irlnic  tackle, 
inny  bc^  made  as  follows,  suya  a  comiiiioD- 
dent  of  Tlin  Model  Englwrcr: 

Uel  a  )c<>od  liexiiKOD  nnt  to  At  thf  latbe 
mandrel,  nnd  IIIp  tbc  fbil*  u[t  u  Hu\f,  then 
make  n  pnlttrn  Itko  Kkctoti.  Hltowlot:  S-16 
tDcIi  all  ov«r  fur  uui-bhUiis.  Out  of  a  pleeif 
of  Bfltb  brick,  cut  tiro  wasbera  (.\  nntl  B) 


-TDiot.- 


~7»^Jim 


■pfii'tJrAifMfedSANics. 


SHOP     NOTES 


CADLKIHG  BOILEBS. 

CuulkinK  n  steum  ImiltT  Is  sometliliig 
"wlikL  requires  more  skill  und  (^xpi'rlenoe 
Xbaa  xaany  engineers  and  mccbiinfus  real- 
l«e.  A  Qorrespondeut  In  the  Blacksmitb  and 
Whwlwright  contribDtes  the  fotlowlDg  coiu- 
inenU: 


aimed  at  to  make  good  work  Ib  expanding  i 
ot  ups(^Itln);  thu  plnle  enough  to  nmke  a. 
light  joint,  such  upsetting  to  (to  same  dlw- 
(anei-  down,  not  merely  n  little  burr.  To  do 
this  you  want  a  round-lioscd  tool,  held  well 
uprl):l)t.  held  hard  to  ItK  work  and  nlruck 
ivilh  not  too  llglit  a  hammer,  and  the  clilael  • 
not  Ro  long  It  tnkPR  up  the  blow;  leave  no 
gaps— marry  your  work  aa  you  go.  Avoid 
using   too  tliiu   a   imluted  ebiael,   wlilcb   U 


I  worked  for  an  Iron  Hhlp-buUding  con- 
*^m  cniploylug  tliree  thousand  men,  and 
^flw  moat  kinds  or  work  done,  though  Sot 
t^orttaps  working  at  it. 

In  flrat-class  boiler  work  the  edges  of  the 
i^hevts  arc  all  planed  slightly  beveling,  as 
It  makes  a  better  Joint  to  caulk;  too  much 
Inp  outside  tlie  line  of  rivet  botCH  being  as 

ra  as  too  little.  I  fanpy  the  allowance  is 
.  diameter  of  rivet,  but  forget  whether 
ien  from  center  hole  or  outside  edge — 
tMng  Is  used  between  edges.  If  the  edge 
the  plate  is  not  planed  or  is  rougb.  It 
8  1o  tw  chipped  and  great  care  bas  to  be 


^9^ 


OBUlklu  CtllHl. 

likely  to  open  up  a  strained  eeara  or  at  best 
only  to  force  ofF,the  top  edge  and  make  a 
burr  and  rust  joint. 

This  Is  not  tu  be  takeu  as  favoring  heavy 
caalklng,  which  is  as  bnd  as  drifting  boles, 
but  let  us  use  what  brains  we  have.  Well 
done  Is  twice  done,  and  men's  lives  are 
buck  at  our  work  and  we  are  responsible 
for  them. 


VISE  JAWS  CAST  FROM  SOFT  BRASS. 


ttiken  tbat   In   doing  so  a   line  is  not  cut 

Filong  the  Joint  on  the  other  plate,  weakeu- 

big  It  and  Inducing  grooving.     Many  rases 

of  explosions  have  been  traced  to  this  cause. 

the  rip    bavlng  followed   the  caulking  line 

"     ;  the  rivet  line,    What  has  to  be 


off. 


I   keep    from    falling 


Those  of  our  readers  who  are  specially 
Interested  In  this  department  are  Invited  to 
send  in  new  Ideas  and  "kinks",  which  are 
Ukely  to  be  of  interest  and  bfilQ  ta  vXlasM. 


P  0  P  t;  L  A  K     M  E  C  H  A  K I C  a 


HOW  TO  VAZE  A  PORTABLE  CUPOLA. 


a  hurry  at  li:i;«;B,  nii'l  )!u.-.<rt;.ij 
Tiiul^nt  to  wait  f'(r  irf,rj  fn,:; 
ff«[i'i>a  or  to  f:r';  ur>  '/!■'■  •>!  Mif: 
for  a  anuil]  iiu.-iiiiity  of  :i.''tal,  ' 
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Iii<-;i1is   nr   II    bhiiirl.   an  slmtvii   [Ti   tin-  illlD'Iril- 
lioti.     -Mil'  ■liiiiii''[<-r  ••{  III.'  sli.'tl  Is  IS  liL-lu-K 

)   llii-  )i>'i::1il   <>r  llir   slicll  S    ficl.      All  of 

till'   i':i>.IIrii;>i    Tit    IIk'    rillinlii    v'lTO    I1inili>    In 


!    Ilii 


li'Ho 


iiili'  |i:iiir<riiiii;j):iiii,'  wiis  n-<in[rc(]. 
-I  r>i|"'  I-*  :i  riiiK  of  K'|Hiin>  cross 
lllll  r.  liirhiH  III!  ii  side.  Tlic  lii- 
iii:i<Ii'  rnitii  ti.^-lticli  Ti[pi<.  Tlic 
iij'iiitiiiil  ii|iiiii  II  frniiii-  upon 
hIii.u-ii,  -ui  tliiil  11  din  lii>  miivfd 
Mil-  Willi  fur  Hrnnlne  nnd  rrpalra. 
[•I'll  frniiii'  wlilcli  Hiipports  tbe 
»   fi-i'l  IiIkIi.  tbe  rciitpr  o(  tbe 


IniDrJrju  abont  3  fMt  6  Inchea  from  tlM 
fi-yif' 

A^licD  in  Qse  the  cupola  is  lined  vitli 
::.<jl(IlDg  nana  "i  of  an  Inch  tlilct.  A  csFt- 
'.:.::  wi-i^hln^  300  pounds  can  be  made  wjtb 
'.'.i'.\-  fujii/la.  and  a  beat  of  700  ponnds  ol 
!:.<ftul  ■^iin  In-  taken  from  it.  Tlie  obargec  for 
-■j'.'L  a  heat  lire  as  folloirs:  Three  riddlM 
'  f  coke  for  tbe  bed  and  SOO  pounds  ot  Iron. 
T.As  Is  followed  b;  two  charges  compoW'! 
of  one  rlddk-  fu!:  of  coke  and  150  ponndj 
'it  Iron  each,  and  one  charge  of  one  riddle 
of  cokc>  and  100  poundit  of  iron. 

Thp  cupola  can  lie  guiten  ready  and  hot 
Iron  aviillab^e  in  from  an  hour  to  an  hour 
iiii'l  a  batf  at  any  time.  When  largv  \tnu 
''iiKtlniES  arf  rc'iulrcd.  the  cupola  In  ainiplj 
r<^lin"il  ntid  from  300  to  400  pounds  ot  brats 
tuHted  in  il  without  any  difDcultf. 

DETERIORATION  IN  GSATES. 

The  principiil  cause  which  contributes  to 
the  riipiil  liiiriiln^'  out  of  the  grate  t>ars  la 
n  iMiiU-r  is  tho  action  of  tbe  furnace  heat, 
wlii'li  wilt  ill  lliiii'  destroy  any  set  ot 
Kniti'!',  but  the  wimt  of  a  jimpcr  flow  of  air 
throiicb  the  ^-riiti's  will  cause  ovorhcattni!. 
wlicilicr  It  occurs  tliTOiigh  too  litth'  nlr-ppac;' 
III  till'  irrnlcs  ihemsclvos,  or  by  tbefie  spac*"* 
bi'i-oiiiiii;:  obstiiicti'il  tbrou^'h  any  cause, 
(bus  [ii'i'vi'iitiiri.-  tlic  oollti;.-  ef[c<'t  of  tlio  flir 
(in  Its  passiiKit  to  tbe  lire.  Another  reason 
is  roiitiil  In  the  ini[>urlt1cs  of  the  conl.  and 
I'Siiccliill)'  111  the  clirnilcal  Combinations  «t 
siil]>liiir  1111(1  Irim,  which  Impurities  are 
found  111  moi'e  or  li'ss  c|H:intlty  In  nil  conlf. 
Till-  rracllciil  Kim'inccr  nays  any  coal  which 
forms  an  cattily  fused  clinker  will  Injuri- 
ou.sly  affect  tin-  j.-ralc". 

TEMPERING  TOOLS 

Heat  tbe  t(K>l  to  litood  r(Ml  and  qaoncb  In 
a  mixture  of  1  ounce  of  white  ar»pnic,  1 
ounce  spirits  of  salts.  1  ounce  sal,  nnnnnn- 
lac,  dlssolveil  In  4  gallons  of  ttprinj;  water. 
Draw  Kciitly  over  clean  Are  until  spittle 
flashes  off.  then  let  it  cool.  Keep  the  mls- 
tui'c  111  an  Iron  receptacle  for  use. 

HOW  TO  PAINT  A  CANVAS  TOP. 

Wet  the  top  thoroughly,  nsing  a  apoafB 
filled   with  water  and  letting    the     guitm 
have  all  It  will  boM;  then  applr  Uu  Balnt 
Two  coats  appllad  In  tbJa  w»w 
strike  throup' 
dltlon  tor  ; 
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COPPEBIKG  STEEL. 

In  preparing  copperas  for  steel  a  few 
drops  of  acid  (mariatic)  will  make  the  so- 
lution adhere  to  oilj  metal  and  can  be  used 
Immediately  without  waiting  for  it  to  dry. 
Just  coat  the  piece  to  be  coppered  and  wipe 
off  the  remaining  molstnre  with  a  piece  of 
waste  or  cloth.  To  coat  brass  or  bronze 
with  this  solution  take  a  bit  of  waste  damp- 
ened, and  dip  It  in  cast  Iron  dust,  then  ap- 
ply to  pieces  you  wish  to  ooat.  This  gives 
a  fine  coppered  surface  and  any  lines  will 
show  very  plain.— W.  F.  S. 


upwards  loosens  It  F  Is  a  block  having 
three  different  thicknesaes,  the  middle  thick- 
ness being  the  one  I  ordinarily  use  for  con- 
venience. Ever  since  finished,  my  satisfac- 
tion with  it  coald  not  be  expressed  In 
worda. 

BANDY  mSIDE  CALIPESS. 

A  pair  of  Inside  calipers  can  be  made 
from  a  scrap  of  sheet  steel,  spring  or  tem- 
pered steel  Is  the  best,  or  from  un  old 
hacksaw  blade.  Enlarge  or  make  a  hole  in 
each  end  which  will  allow  two  rods  %  Inch 
in  diameter  to  pass  through.    The  pressure 


Having  a  great  deal  of  filing  to  do,  I  built 
a  vise  as  follows,  the  letters  referring  to  the 
figure  herewith,  says  a  writer  In  the  Ameri- 
can Blacksmith.  At  A  Is  shown  a  piece  of 
3-lnch  pipe,  having  three  angle  lugs  riveted 
to  the  top  with  boles  to  correspond  with 
the  holes  In  the  vise.  B  Is  the  bench,  hav- 
ing a  tialf  drcle  cut  out  of  Its  face  to  re- 
ceive the  pipe.  C  Is  a  shelf  cut  out  in  the 
same    manner  as   the   bench,  and  D  is   a 


i  ttr  %-liKh  tire  bent  as  shown 

'>>*td  to  tlw  wkU  so  that  the  pipe 

"4  Aown  or  turn  at  any 

'tt    A  blow  down- 

*"  tar  position 


on  the  rods  caused  by  the  spring  will  be 
sufficient  to  hold  tliem  firm  and  they  can 
be  adjusted  to  any  inside  diameter  and  the 
distance  measured  while  they  are  still  in 
place  by  a  rule,  or  better  still,  the  rods  caii 
have  inch  marks  filed  on  them. 


Not  long  ago  there  was  an  inquiry  as  to 
the  best  method  for  tightening  babbitt  In 
a  Journal  box.  There  have  been  ways  and 
means  exploited  of  doing  such  work,  says 
the  Wood-Worker,  but  the  best  way  of  all 
is  to  run  a  new  box,  and  have  the  box  hot 
when  the  metal  Is  poured.  To  do  a  job  of 
babbitting  and  have  It  theoretically  and 
practically  correct,  would  call  for  having  (he 
box  as  hot  as  the  metal,  so  that  both  might 
cool  and  slirlnk  together.  That,  we  know, 
is  out  of  the  qaeatlon  In  ordinary  practice. 
but  by  keeping  this  fact  In  mind  we  are 
encouraged  to  have  tbc  box  as  hot  as  pos- 
sible when  the  metal  la  poured;  while.  If 
we  do  not  keep  It  In  mind,  we  shirk  the 
task  of  warming  the  box,  till  It  gets  warm 
weather,  and  then  we  only  make  a  bluff 
at  It.  This  does  very  well,  too.  on  ordi- 
nary shafting,  but  when  we  come  to  ma- 
chines that  run  at  high  speed  and  tension, 
the  best  Is  none  too  good,  even  when  its  ap- 
plication Is  to  as  small  a  thing  as  putting 
metal  in  a  box.  Gspeclatly  should  operators 
of  planers  take  this  hint,  for  while  it  may 
worry  them  temporarily  to  heat  the  box  hot 
for  running,  It  will  save  the  chance  of 
enongb  future  worry  to  pay  for  It 
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A  convenient  trating  ontflt  Is  made  of  a 
genentor,  a  bell  from  an  old  telephone  box 
and  a  wooden  tork  with  mctnl  tlpa,  snya  a 
corre^ondeot  of  Tlie  Engineer.    The  tlpa  of 


Ingot  monldB.  The  flu  rlsea  to  the  top,  tnd 
when  cool  everything  leaves  the  mould  tn 
an  excellent  manner.  Of  course  the  ■Iig 
may  be  skimmed  off  If  desired,  bnt  si  It 
is  uBuallf  diSli^ult  to  completely  remove  the 
liquid  mass,  tlie  former  procedure  is  advo- 
I'nted.  The  flux  does  not  adhere  firmi;  to 
the  metal,  but  a  few  light  blows  from  t 
hammer  always  remove  It  The  flux  maj 
be  nsed  over  several  times.  So  far  as  the 
writer's  experience  has  gone,  there  appears 
to  be  no  action  on  the  crucible,  a  teatncv 
of  the  utmost  economic  Importance. 

DEVICE  FOB  BEHDIHG  PIPB. 

For  beading  pipe  without  flattening  It  the 
device  here  shown  Is  one  of  the  beat;  sari 
a  correspondent  of  The  Engineer. 

The  wheels  are  made  of  coat  steel  and 
bear  on  the  pipe,  top  and  bottom,  thoa  keep- 
ing it  from  flattening.    B;  this  means  l-lncli 


the  fork  are  far  enough  npart  to  rest  on  the 
binding  screws  of  the  rosette  and  are  the 
terminals  of  the  circuit  eontaining  the  gen- 
erator and  the  bells.  Ujmn  turning  the  gen- 
erator crank  while  the  fork  tlpa  are  lu  con- 
tact with  the  rosette  binding  screws,  the 
ringing  of  the  \tc\\n  Hhows  that  the  lamp  and 
cord  iKing  ti'sled  arc  In  gi>od  order.  Always 
open  the  switch  or  remove  one  of  the  other 
lamps  bcfon.-  beginning  testing. 


^^^S 


PLASTEK  AS  A  FLUX  FOK  BRASS. 

Plaster  of  parts  as  a  brass  foundry  flux 
Is  strongly  recommended  by  writera  oD 
foundry  topics,  especlnlly  where  wantiIngH, 
arreenlng!)  or  grlndlOKX  arc  to  be  uielteni. 
The  metliod  recnmmemleil  for  using  plaster 
of  piiriH  for  flux  in  tliis  work  Is  as  fallows: 

Aibl  four  or  five  pounds  t»  100  pounds  of 
OH'tBl,  either  Iwfore  the  cnn-lhlo  in  put  Into 
the  flre  or  after  It  Una  Ix'cn  In  for  some 
time.  It  Is  belter,  however,  to  have  all 
the  flux  In  the  crucible  iiefore  the  metal 
bt'glns  to  melt.  If  iiosHible,  It  Is  conducive 
to  liettiT  results  If  the  plaster  of  juirls  is 
mixed  with  the  melui  and  the  wliole  added 
to  the  cmclbie  at  the  same  time.  Ruch  a 
[irot'edure  luxures  a  mon^  intlninte  contact 
wiUi  each  pnrtlclo  of  melal.  One  need  not 
have  any  fears  about  getting  a  little  more 
than  ts  neceHsary,  as  no  harm  follows,  and 
the  flux  may  I>e  used  over  again.  When  the 
inetni  Is  melted  and  the  mass  has  arrived  at 
n  state  of  complete  fluidity,  the  crucible 
ma7  be  removed  from  the  flre,  and  the 
Whole  mats,  flnx  and  all,  ponied  Into  the 


pipe  has  been  bent  to  a  radius  of  5  Ind 
and  by  a  little  practice  It  Is  possible  to  tx 
lit  to  I'.^lncb  pipe  to  almost  any  shape. 


French  morocco  which  is  stamped  with 
stylish  designs  and  sold  at  a  high  price  In 
the  HtiaiK  of  wall  paper,  trunk  coverings 
and  other  articles.  Is  made  of  old  sboea  eoh 
lected  in  France  and  sold  to  factoriet  wbae 
they  go  through  a  number  of  pro 
come  out  Id  the  form  of  pasta  wl 
transformed  Into  ImltatloD  leather. 
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A  FAIK  OF  HOME-HADE  CLAHPS. 

A  pair  of  clamps  for  email  work,  for 
which  large  clamps  would  only  be  la  the 
waj,  can  be  made  of  an  old  hezagon  unt 
and  a  bolt. 

Cat  off  two  adjoining  sides 
of  the  nut,  as  shown  In  the" 
Illustration,  leaving  that  side 
open.  Bore  a  bole  in  the 
middle  of  one  of  the  edges 
,  next  the  opening,  the  size  of 
the  hole  depending  on  the 
size  of  the  nut,  and  screw  in 

i  bolt  of  the  proper  size  and 

length.  The  bolt  Is  si^rewcd  in  contact 
with  the  article  placed  in  the  clamps.  W. 
K.  Smltb,  of  Bnltltnore,  sends  us  the  eug. 


wherever  a  fresh  surface  is  exposed  to  ttw 
air.  This  oxide  is  ao  white  and  thin  that 
It  !e  not  visible.  Nevertheless,  It  Is  present, 
and  forma  an  unstable  attachment  for  the 
paint  as  commonly  applied,  thtia  preventing 
the  same  from  coming  In  absolute  contact 
with  the  metal  itself.  Tbe  sandpapering 
operation  under  cover  of  the  wet  paint,  pro- 
duces a  different  condition  of  things. 

HOW  TO  LENGTHEN  POLES. 

In  places  on  telephone  routes  where  an 
unusually  long  pole  is  needed  It  is  not  al- 
ways necessary  to  waste  time  and  money  Is 
securing  one,  says  the  American  Telephone 
Journal.     Instead,  two  or  three  poles  may 


gestlon. 

BOW  TO  HAKE  PAINT  ADHERE  TO  ZINC. 

One  of  our  readers,  John  M.  Blake,  sends 
the  following: 

Some  time  ago  the  writer  was  construct- 
ing a  piece  of  apparatus,  in  which  metal 
zinc  was  to  be  the  support  of  a  slate  sur- 
face. This  surface  was  to  tie  made  by  ap- 
plying a  paint  composed  of  shellac  In  alco- 
hol, containing  pumice  stone  and  lampblack. 
Just  as  tbe  affair  approached  completion,  an 
all-around  mechanic,  who  had  become  in 
terested,  said:  "The  thing  will  not  work. 
You  cannot  make  paint  stick  to  zinc." 

This  remark  caused  a  study  of  the  sub- 
ject to  be  in  order,  and  the  following  ex- 
periment was  made  by  the  writer: 

A  portion  of  the  "paint"  wos  diluted  with 
alcohol,  and  tbe  surface  of  the  zinc  whs 
well  sandpapered  while  thoroughly  wet 
with  the  BolutiOD— the  Intention  being  not 
to  allow  any  part  of  tbe  surface  to  come 
to  the  air  during,  or  after  the  operation  of 
sandpapering.  The  paint  was  thick  enough 
to  cover  securely  ns  It  dried.  When  every 
part  bad  been  gone  over  carefully,  a  num- 
ber of  coats  were  added  so  aa  to  Bll  up  low 
places,  and  tbe  surface  was  ground  with 
pumice  stone. 

Time  has  proved  the  success  of  this  ex- 
periment. Many  years  have  gone  by,  but 
the  coating  holds  perfectly,  and  tbe  mat- 
ter Is  now  brought  forward  with  the  hope 
that  tbe  suggestion  may  have  useful  appli- 
cation in  ordinary  painting.  For  instance, 
signs  painted  upon  sheet  zinc,  clock  faces, 
and  perhaps  other  articles. 
t  Ttae  theory  upon  which  this  experiment 
;im  iMued  is  that  zinc  oxIdlMS  Instantly, 


f^'>, 


k 


be  spliced  together  in   the   following  man- 
ner and  will  be  found  very  strong: 

The  ends  to  he  spliced  together  are  shaped 
as  at  c.  They  are  then  tightly  bound  with 
wire.  At  tbe  top  of  the  pole  a  bolt  is  driven 
through  and  to  this  four  steel  wires  (a)  ore 
attached  which  are  separated  by  means  of 
spreaders,  as  shown  In  Fig.  C.  Fig.  D  illus- 
trates the  sort  of  spreader  to  use.  These 
wires  should  be  brought  down  to  the  base 
of  the  pole  and  fastened  In  a  similar  man- 
ner to  that  employed  at  the  top.  When  well 
done  the  pole  will  be  as  staunch  as  If  It 
were  made  of  a  singe  piece  of  wood.  The 
Fig.  A  Illustrates  the  use  of  three  poles  to 
secure  one  long  one.  Tbe  tension  wires 
should  be  grounded  ao  as  to  prevent  injury 
from  lightning. 


BOW  TO  MAKE  A  BUST  JOINT. 

Mix  10  parts  Iron  filings  and  3  parts  chlo- 
ride of  lime  to  a  paste  by  means  of  water. 
Apply  to  the  Joint  and  clamp  up.  It  will  be 
solid  lo  12  honn. 
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TK^raUJ.  CQKDLITS  FOR  STEAM  PIPE.        HOW  TO  MAKE  KNOTS  AND  HITCHESL 


■■'.-ii;-;  I  for  undcrgrouiul  stonm 
rj'j"-^  •f'X  lanie  etlnuKli  to  leave 
'.■!  »;'.■■«  all  arouiKl  the  pipo, 
"•'■L-:.  -iiL.  jiipo  hiiR  bi'Pii  pi'op- 
1  -j'J  :i:.-.:i-  tiylit  till  tlie  gpiioe 
■;*l  ::.i;i'-r;il  wool,  bi'lng  cnrfful 
vyj:  away  from  the  eyt-a  iind 
h-jr-vK  i.ii  t)]f-  liriiiila.  Du  not  u.ic 
rr'.-ij  Mast  furnace  bIak,  as  the 
■;..  :!j;uri'K  tlif  pipe.  The  best  la 
rv.k.    lie  Bure  tlie  Iwx  Iw  full 


k  th.:  woiji.  If  (lie  w.-ol  irt 
t!;ir  cciriii'i-ii  (if  th(.'  liiix  mny 
■a;.  In  HU-  1  inid  Ihi-  iiintiunt 
,Mn  f'lnicwliut.  Kiistcti  tlie 
>h  l,ri-H  HcrewH  so    tliiit    il 


lor  I 
ar.(I  f'.r 


■   il:: 


.-.'l   i.if.inK  I 


[.<iii:t  i-. 


fl-I  rii' 


.■-l.-l     V\]i.     2    SlK.WN    ill!    l-X- 

t  is  iijikIi-  (if  st<i-i-i;i1  vllrl- 

WiT   l.i|l..-.    Slllit    l(.li;,'itlllllll- 

ally  w-jth  l-iill  iii..I  s-i-ki-t  joli'I-  wlilrli  iiiiiy 
Ih*  nituie  up  with  <'<-iJii-tJt  fur  thi^  luitliiiii 
Imlf.    I.pnv<'  a  Ji.liit  tn-  i-vtvy  S  or  Hi  f.i'l 

to  (iRlllI  Ofl  IVJlllT.  ril.Irr  .-[tlKT  ol  llii-o' 
rfiiulultx  jiliii".'  M'Vi'nil  Inc'ln'S  of  lii-oki'ii 
Ktotie  to  provlik'  for  ilr:iliiiit;i'. 


AN  IMPROVEMENT  IH  SCALES. 

A  scale  hnvIiiK  one  or  tmirc  fi-oss  sou1<'H 
iitirkol  oil  vertlial  llni's  n<:ir  ili  C'tit.r  (A) 

iii-<   n-milly   I n   piiti-iitc'cl,   itiyw  Tli.'   I'iit- 

t-rij kir   iin.1  will  I.i-  I-niwi  ns.nil  li 


nii--li:inli-  f.ir  uii.Jiy  i.iirj...s.-.  lij-  hiylug 
till-  s.mI.-  iici-i-H  11].'  rliit  of  a  K"iir  ur  iiiill<y 
tlif  liclitht  of  lliif  liub  can  ln'  imnmin-d  vu 
tlilM  i-roMi  H-alib 


Every  machinist  aud  mechanic  ehonld  be 
an  expert  In  making  knots  and  hitches. 
The  time  loi^t  tu  fUnsliiK  wltli  a  rope  or 
chain  wheic  the  workmen  do  not  know 
what  kind  of  n  hitch  to  use  nor  bow  to  tie 
It,  amounts  tu  many  dollars  durlnR  the 
year.  Then  there  la  the  alwaya  preseat 
diuifEcr  of  diimage  to  the  piece  hoUted,  and 
Injury  to  the  men  eugaiied  in  the  work, 
where  hoistlm;  is  carelessly  done.  One  of 
the  best  articles  on  this  subject  that  Lns 
appeared  In  a  lonj-  time  we  eitract  from  the 
Anicrlcan  Iilachlnist.  The  directions  and  Il- 
lustrations lire  so  simple  and  plain  anyone 
ciin  learn  the  trick  by  esperlmentlng  with 
a  piece  of  soft  rope.  The  writer,  wbo  li 
I'videutly  an  exjicrt,  ways: 

Flc.  1,  made  by  two  endlpHa  sllnf^  and 
used  as  shown  in  FIk-  2,  Is  a  reliable  Iiasket 
hitch  when  liolli  sIlnK^  arc  of  equal  length, 
nr  with  oni-  slhiK  limg  euoush  to  take  In 
iine-hiilf  of  the  eyihidi'r's  diameter  and  the 
otliiT  tu  nm  throu^'h  Iroth  loops  of  the 
sti.atler  iiiid  Iihvc  \ta  own  loops  catch  the 

^ome  pi-ople  hnlst  a  shaft  endwise  by  us- 
tnu  a  collar  or  lathe-don  us  a  safety  stay: 
nlliiTH  use  the  bitthiif-rolllm;  hitch  shown 
In  I'ii;.  3,  but  hi  one  conscrvatU'p  ooQcera 
wliosp  Kiri'W  and  bnlt  dcpartuient.  on  the 
tirtli  fliiiir.  \*  provided  with  an  Independent 
iii.Lst  rliiiin.  Ihiy  use  the  fin  shown  In  Fljf. 
4.  Tiip  bui-iict  is  lioisled  above  the  floor 
h'vcl  ami  tlien  pulled  In  as  the  holstway  Is 
rcvi'rsi'd  and  made  to  iiiwer  away. 

It  is  a  very  i-omniiin  prarllcp.  In  the  ab- 
K<-iu-r  of  a  r-'a.ly-niade  endless  allnft,  to  tie 
a  lint  laiot  In  a  short  Icn^itb  of  rope  and 
iisi'  it  In  lii'U  of  a  siini;.  Ito  careful  to 
avid  a  '■f.TJiriny  knol."  KiK.  5.  Which  Is  nii- 
s;iri'  iisid  wliii'h  we  all  know  about;  bat 
llipi-i-  is  anothir  r.Hil  triik  that  can  easily 
be  Dhiyil  with  tills  knot,  and  I  was  Juft 
chnmii  ■■noniili  to  work  It.  As  It  may  be 
new  tu  soaLc  of  my  r.'ailers,  I  will  tell  yott 
liow  to  iri't  it;1c>  iiiv  i-lass.  We  were  lower- 
in-  11  1"il  pliHc.  ami  as  it  was  gtihlg  down. 
1..  I>i't|i  ki'i']i  11  cl":!)-  of  the  imildbie,  I  took 
li.>l-l  of  A.  I'lK.  5  (.vou  miKht  take  B,  for  a 
■-h:iii:;<'i  and  v'ave  it  n  ifood,  Btrone  pull. 
rii'l  d'lU'ii  I'anu'  tl)e  bod-plate  wltb  a  ni>h. 

I  u;i-i  too  i.u-y  navlnu  the  pieces  Jntt  tben 
to  n::iire  It  all  out,  but  I  hare  since  worritd 

II  out  to  tbia:   My  pntl  at  A,  Fig.  t,  canMd 
the  Inor  '  •  Asm  *• 

and  tl 
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and,  presto!  the  trick  was  done.  In  mak- 
ing a  flat  knot  with  chains,  a  piece  of  pipe 
or  wood  should  be  run  into  it  as  shown  by 
Fig.  5  to  prevent  Jamming. 


The  next  is  made  without  passing  the  end, 
and  provides  two  loops  to  which  a  tackle 
block  can  be  hooked.  Fig.  9  shows  the 
start;  Fig.  10,  the  second  stage;  Fig.  11,  the 


FIG.  6 


FIG.  3 


^  ' :  ^!  •  vv  ;^-v^^^^>^j  :>^J^^^:^^^:^^r^ 


FIG.  8 
KNOTS  AND  HITCHES. 


FIff.  S  iliowi  a  good  and  safe  way,  known 

niA»«lik.  of  shortening  a  long  rope. 

^Ikat  any  amount  and  any 

'^•ed,  but  it  must  be 

*>uit  at  least  a  6- 

at  X  X  is  essen- 


manner  of  rolling  the  two  loops  into  the 
standing  portion  of  the  rope,  and  Fig.  12, 
the  two  loops  X  X  brought  vertically  down 
(after  rolling)  and  ready  for  service.  The 
block  or  fall  must  be  hooked  into  both 
loops.  The  above  is  a  safe  and  reliable 
bitch  that  can  be  wiggled  Isi  ^.1  ^"o^  V^^^^ 


|3» 
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in  .1  KijM-,  unit  Im'mUIoh  >M>lne  pcrfectlj  re-  Fig.  14  Is  a  simple  and  safe  way  to  taka 

U»Mt;    11    In  fimlly   find  <|ulckly   made  and  a  temporary  bold,  bat  as  the  tnae  ■Mft<n|t 

iii>iii.iji\                                                               '  o'  tti*=  welgbted  loop  Till  sulBce  to  hMMea 

I  IK    M  i«  <iii  oil)  (iiid  wRll-known  friend  tbe  wbole  rig,  tbc  need  of  keying  meddlen 

Ki  ii><-  •miift.  rml  iiiim-MiiIhIm  Hliould  l)ewnrc  away  must  be  obrlouB. 

liiiH   iiit-t   ii-t>-  II  oil  I'rliliiy.  uti  It  bas  been  Fig.  15  bIiows  bow  Id  using  a  chain  block 

hiiunii  <••  '••'iiiiy  II  IniMt.  wboBC    bolstlng    and     lowering    range    is 

(5) 
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necessarily  confined  to  the  limit  of  its  chain 
length,  the  weight  may  be  raised  or  lowered 
to  any  distance.  Thus  in  Fig.  15  the  chain 
travel  is  only  10  feet,  but  the  weight  has  to 
be  raised  20  feet.  We  lower  the  chain  and 
hook  into  the  rope  at  A,  hoist  the  10  feet 
and  make  the  free  rope's  end  B  fast  to 
any  convenient  projection  overhead  (if  nec- 
essary, even  to  the  chain  block's  suspending 
hook  C).  We  now  unhook  and  lower  the 
chain  again  for  its  new  previously  prepared 
hold  lower  down,  as  at  D,  and  up  she  goes, 
the  20  feet,  or  any  other  old  distance.  We 
emphasize  previously  prepared  hold  ad- 
visedly, as,  if  not  so  prepared,  it  will  be 
found  imi)ossible  to  wiggle  in  a  hold  for 
the  hook  in  the  tautened  rope.  Fig.  13  can- 
not be  used  for  second  holds,  and  positively 
must  not  be  used  as  a  starter,  or  first  hold, 
because,  after  fastening  at  C,  it  will  be 
found  both  hard  and  dangerous  to  slip  the 
hook  out  of  it 

Either  the  doubled-up,  non-slipping  loop. 
Fig.  16,  or  bowlines  should  be  used  all  along 
the  line. 

Speaking  of  bowlines,  the  slack  line  X 
may  go  either  in  front  or  back  of  the  stand- 
ing rope  Y,  as  shown  in  Figs.  17  and  18; 
but  in  either  case,  after  going  around  Y,  it 
must  be  passed  through  the  loop  Z  in  the 
manner  shown  at  Fig.  19.  Passing  it 
through  as  shown  at  Fig.  20  cuts  out  the 
non-slipping  feature  and  reduces  the  bow- 
line to  a  farce. 

A  broken  hammer  handle,  a  split  monkey- 
wrench  handle,  etc.,  may  be  nicely  repaired 
by  the  endless-wound  splice,  Fig.  21.  The 
make-up  is,  we  think,  pretty  clear  as  shown, 
and  it  is  evident  that  by  pulling  at  A  the 
loop  B  will  make  a  similar  loop  in  D  at  C, 
and  that  continued  pull  will  draw  the 
crossed  loops  out  of  sight.  The  loop  ends 
may  then  be  closely  cut  off. 

Fig.  22  is  preferable  for  extra  neat  work, 
in  that  it  does  away  with  the  bulge  caused 
by  the  crossed  loops.  Until  the  loop  X  is 
got  to  all  is  plain  sailing.  The  rope  Y  must 
then  be  held  steadily  In  its  place  on  the  stick 
Z  while  the  loop  is  swung  around  both  it 
and  the  stick,  as  shown  by  the  dotted  out- 
line. Only  at  the  finish  (shown  in  Fig.  23) 
should  Y  be  allowed  to  move.  Then  it,  as 
a  part  of  loop  L  should  be  swung  round  the 
sfclidr  as  ghown  at  N.  Setting  the  coils  close 
^^Qg  up  at  M  completes  the  job. 
nA  nlMrre  alL  in  nstiig  ropes  do 

^iv    ImrtaiiK    eren 
to  be 


had,  should  always  be  interposed  between 
a  rope  and  all  liard,  angled,  even  if  not 
sharp,  edges. 


A  PLANER  TOOL. 


A  handy  planer  tool  for  facing  is  made 
as  shown  herewith.    This  tool  can  be  used 


Handy  Fluior  Tool 

for  either  right  or  left-hand,  or  for  both  if 
need  be.  W.  K.  Smith,  of  Baltimore,  con- 
trived the  tool. 

RECIPE  FOR  TEMPERING  CHISELS. 


The  following  tempering  recipe  is  sent  us 
by  a  subscriber,  .i 

To  3  gallons  water  add  3  ounces  spirits 
nitre,  3  ounces  white  vitriol,  3  ounces  sal. 
ammpniae,  3  ounces  alum,  6  ounces  salt  with 
a  double  handful  of  hoof  parings.  Heat  tool 
to  cherry  red.  This  has  put  new  life  in  steel 
that  has  apparently  been  burned,  and  is 
used  to  temper  chisels  for  cutting  French 
burr  stones. 

HOW  TO  TEMPER  KNIVES. 


After  forging  the  knife  to  the  shape  and 
size  desired  make  a  box  large  enough  for  it 
and  4  Inches  deep.  Fill  the  box  two-thirds 
full  with  barrel  salt  and  make  a  little 
trench  in  the  salt.  Heat  the  knife  from  the 
back  cherry  red;  place  it  in  the  trench  of 
salt,  edge  down;  and  cover  it  with  salt. 
Let  it  remain  until  cool  when  it  may  be 
ground. 

CONTRIBUTIONS  INVITED. 


Our  readers  are  invited  to  send  in  any 
new  kinks  which  would  be  of  service  to 
others.  When  you  happen  on  something 
good  in  your  own  experience  let  us  give 
others  the  benefit  of  your  skill. 

4  •  » 

Use  smoked  shellac  for  cementing  Jet,  first 
warming  the  broken  edges. 
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C  GOOD  G20UND  CONNECTIONS. 


f^  zi.}!kiiii^  i^TOUutl  r*onDection8  to  pipes 
t«r  zx«*^lioO  bpr*-  fsLowri  i»«  c^Kpcoially  good. 
Tiii-  ifliftr  vLouid  iMfc*  tliorou;rbly  cU?aii<Hl  and 
lfrarLt«fii*rd    aud     tbcfii      the     Kiuiple     clips 


^bV*. 


CrMrf  dr^sad  rrwi paction  to  Pipes 

•'^/■"i  J."-  •>.*•  'iUs^fr:?:/*  f.j.-^f^'iKMl  on.  Use  the 
-.*.^^  *.->!  >*"•>•»«  frorxi  ttorri-oiit  dry  l»att<T- 
>-«  f-,r  f-i«vr.:.M'  t:.«.  /;:,i;iipM  to  the*  pipe. 
'.' .»-    Vv« .-    /-a;*     V'     r*-;idjly    removed    for 

*'»*ni:.,/.    m;*  *',,(.    f '-i.-pl.orie  Joiiriia!. 

70  CTiTTRm  A   <;T£AM  radiator  INTO 

A  BAKE  OVEN. 

'.•ii»    v':i.    .••"i:*  ,ir.   o   '-.'I   to  iij;ike  various 

I'-rtj      !•■       .-..,;    *  >■■    f^.i;  I'.vjn:,'     d^'scriptioii 

•" ;  ••' ;       -•..■•.  .,'^<    tli<T»'  l-^   Hot    Mifli- 

■••■'■     ■  '•  .     ..       .  ..:     ,:   ■.  find  j«;::iiii   it  may 

*•■■'•-.      .«',     •■.■•■  ■''.*■,  '■*j:i''i"jin*nl!3'  a 
*"••■'•■    •  '    *.    ;?  *  ;::'•::;:   without  it. 

'i ■ '  •'.    ■.  ■    '.-  r-\t'>'.\?  ;/..in  n'<jiiin*s  ail 

•  '.-.  '.  f  ■  *  ...>  "..-'A  ^'oil-  and  anna- 
ls* »'r  i  1,'.  ..  1  ... .  ,  ;.:♦;:;;,'  \ jirnislii'H.  for 
»»ii»  If  ii-»  ?■;•;.'../.-:  •,  V;k«'  tli«*  word  of  any 
<»in    i.^  v.   ".I    -  .      •     o*  .-Tj^jj  :ii,   important 

art.r.t  . 

■Jin-  «•*l^•     M.i-      .;-.  .  "..-    -f.'illld    tn*    :{    Im'lH'S 

widf  iii.ii   i,>     ■.■   .1  .   ..  ,•■.     r,j-   -w  «-i|iiJvaI(>nt. 

l«'  oliijiii.  i    «•  ■■.; •.    .,f    if,i»  iIj'i:.   Fahr,, 

wiiM'i,   i^   Mi«    '   ;•.; ;i'-:;itiir»r  allowal>le 

for    ili-slliJir-li;/     \  ;•■■..■  i-v 

.V:iil  >in]i.-  <.r  ,.'.'.■:  'I'i  t!i#'  floor  on  at 
li'jiNi  tlin-i-  sMi-  «..♦  ♦:  I  •..«!;. ft*,.-.  M;il<c  tlie 
t»vrn  fri»ni  i«.l.' i-'  "••■:  .  ■  <!  -«  t  it  down  over 
thi'  radi.iior.  j  ;.''t  •  t  .  ''i-  ■••■iji^  of  wikmI 
witli   Mji-ws.      |'.«ii     -' •      i]    '.!•  jit    V".\<\    10 

ilichfh  air  N|»;  I  I  ;:"■.'■'<  i-  •-!«:. ;ilor,  H;lV»» 
a  !iiM;:<'d  d-nir  ■:  t'  »  i;;  ;••  r  ji.'-T  nf  tin-  frniit 
of  tljr  *»\fn.  \\\*\-  :i  «  !::>:i  fu:  I'l'-lilnu'.  1-it 
tin*  <-i»rk  h'lId'T  ■■!  ;;  \:.f|i;-i,  «m!i  iii  lln-  tnj) 
of  tin*  i»\<-ir.  (<i  ri-!...:i  .1  '■«i!-I.  t!  joTi-jh  wliirli 
Ififn*  !•»  a  li<<jf  t'l  !•«<;%<'  .1  till"'  tlii-riiKiMic- 
li-r.  'ilii«*  is:lIw;l\^  :i  hJ « •"--ity.  lii-avy  iron 
wjrr  can  !»<;  fust* md  fi'»!]i  <'tid  to  rnd  of 
tit(>  ovrn  uJi  wliicli  xujii'!<'s  ciin  t>e  i»Iaced 
lo  dry. 

\\\  h'avln^  if  uncoverwl.  the  oven  will  not 
eut  off  too  much  lieat  in  winter.  During 
thlH  tlni4*,  wheu  uut  lu  use,  the  door  uiuy 
be  Ivft  opcu. 


Pieces  of  paper  dipped  in  Insulating  Ta^ 
nish  CUD  be  hung  on  the  wires  to  make  the 
bent  test.  Armalae  and  like  Tarnishes  are 
similarly  tested.  Endurance  tests  are  make 
in  this  way  for  a  period  of  two  or  three 
weeks. 

FIRST  THINGS  TO  DO  IN  CASE  OF 
SPRAINS   OR  DISLOCATIONS. 


The  most  Important  thing  is  to  secure 
rest  until  the  arrival  of  the  surgeon.  If  the 
Hjirain  is  in  the  ankle  or  foot,  place  a  folded 
towel  around  the  part  and  coTer  with  a 
bandapre.  Apply  moist  heat.  The  foot 
should  1)0  immersoil  in  a  bucket  of  hot  water 
and  more  hot  water  added  from  time  to 
time,  so  that  it  can  be  kept  as  hot  as  can 
be  borne  for  fifteen  or  twenty  minutes,  af- 
ter whirb  a  firm  bandage  should  be  ap- 
plied (by  a  surgeon,  if  possible)  and  the 
f<.K)t  elevatiMl. 

In  sprain.s  of  the  wrist,  a  straight  piece 
of  wood  should  be  used  as  a  splint;  cover 
witii  cotton  or  wool  to  make  it  soft,  and 
li;;litly  bandage,  and  carrj'  the  arm  in  a 
sliiiK.  In  all  <as(>s  of  sprain  the  results  may 
be  .<erious.  and  a  surgeon  should  l)o  obtained 
as  soon  as  possible.  After  the  acute  symp- 
toms of  pain  and  swelling  have  subsided,  It 
is  still  necessary  that  the  joint  should  have 
<-onipl('te  rest  by  tlie  use  of  a  splint  and 
banda;;«>  and  sucli  applications  as  the  sur- 
jrcnn    nuiy   dlrcM-t. 

Simitlc  di«I(K-ation  of  the  fingers  can  be 
put  in  pl.KT  by  stroller  pulling,  aided  by  a 
little  pressure  on  tlie  part  of  the  bones 
nearest   llie  Jniut. 

The  Ix'st  tliat  can  be  done  In  most  cases 
is  to  iMit  tlie  ]):irt  in  the  position  easiest 
to  the  sufferer.  :md  to  Mi)ply  cold  wet  cloths, 
while  await iui;  the  arrival  of  a  surgeon. 

HUNT'S  TEMPERING  RECIPE. 


I'or  ln'avy  i»lauer  or  lathe  tools,  when 
st'-e]  has  l>een  selected  at  random  and  Is 
I'nuiid  a  llttl*'  too  low  in  hardening  prop- 
erties f<»r  the  purpose,  to  one  pall  of  wat<»r 
(sol't),  :idd  ^\  poinid  eyaniile  potassium.  1 
pound  salt.  1  tlesMTt  s])oonful  oil  of  vitriol. 
l;raw  tlic  teni]>er  sli;rhtly. 
# « » 


FILLING   AUTOMOBILE  TIRES. 


A  fluid  is  now  us<h1  for  filling  antomolilli* 
tin^s  iind  It  <*iin  be  injected  wittaon*  « 
Iwing  removed, 
owner  of  tir 


T* 
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SHOP     NOTES 


HAKDT   HOHE-HADE   BAG-HOLDER. 

'  A  firm  standard  sapportlnj;  a  wooden  hop- 
per of  convenient  size  and  provided  with 
Iron  lioobB  ou  which  to 
bang  the  bag  eonetl- 
tutes  this  convenient 
bag-holder.  Anj  work- 
man, shop-keeper  or 
fanner  can  build  tt  out 
of  a  few  pieces  of  wood 
with  itttle  trouble  and 
no  expense  and  will 
And  it  a  time  and  tem- 
per-eavlng  device  for- 
ever afterward. 


loose  bob  and  dowels  In  center  of  all  prints 
and  hales  bored  in  hubs  to  match,  BO  that 
molder  could  chhnge  them  at  foundry.  Saw 
wan  In  excellent  order  and  no  sandpaper- 
ing wag  done.  Putty  BUets  were  put  In,  a 
coat  of  vamisb  waa  put  on  and  tbe  pattern 
sent  to  the  foundry. 


-■eaanrtng  from  inside  diameter  of 

~ »  diameter  of  wheel  waa 

«n  tills  hub  center  and  the 

iKwsd  wltb  proper 


HOW  ONE  HAH  MOVED  A  BAIHTtiB  IH  A 
TIGHT  CORNER. 

Disconnecting  and  resetting  a  6-foot  por- 
celain enameled  bathtub,  tbe  foot  end  of 
which  stood  In  a  close-flttlng  recess  for  a 
distance  of  two  feet.  Is  bardly  a  Job  that 
any  plumber  would  care  to  tackle  alone, 
but  a  correspondent  of  tbe  Metal  Worker, 
Plumber  and  Steam  Fitter  tells  bow  he  did 
It 


A  customer  wanted  a  friction  wheel  and 
two  castings  made  in  a  hurry  one  after* 
noon,  says  a  correspondent  of  The  Pattern- 
maker, and  the  pattern  was  rushed  out  In 
one  hour  and  twenty  minutes  by  the  fol- 
lowing method: 

"Planed  out  a  piece  the  right  thickness 
for  web,  bored  a  small  bole  thro  gh  at  cen 
ter  for  divider  pol  ts  and  stru  k  a  clr  le  on 
each  side  to  nail  segments  to  "^awed  fo  r 
segments  for  each  aide  accuratelj  to  11  (* 
on  inner  diameter  and  to  the  right  bevel  for 
draft.  Sawed  a  hub  for  each  side  with 
proper  draft  Sawed  t^^o  set  of  prints  one 
2  inches  in  diameter  one  1<4  inches  In  dl 
ameter.  Segments  were  nailed  to  each  slle 
of  web,  drag  hub  nailed  on    carefully     i 


MOTtllff  *  fi«  h  uD 

A  small  block  of  wood  was  fastened  to 
tUo  cap  of  the  wainscoting  by  means  of 
brads  Bearing  on  th  s  was  placed  one  end 
of  a  2x4  in  h  scan  11  g  about  10  feet  long, 
place  edgew  se  A  loop  of  sash  cord  was 
pasied  around  be  donl  e>  bath  bib  and  tbe 
Bc  ntling  while  tbe  f  rther  end  of  the  scant- 
ling rested  o  tbe  rim  at  tbe  bead  end  of 
the  t  b  Standing  at  the  head  end  of  the 
tub  and  rals  ng  tbe  end  of  tbe  scantling 
wltl  the  rig  t  hand  tbe  foot  end  of  tbe  tub 
■nas  ens  ly  llffd  U  b  tbe  left  band  lift- 
ing the  rim  of  tbe  ub  at  tbe  head  end  the 
tub  swings  clear,  and  may  be  moved  to 
either  side  or  endwise  at  will.  The  endwise 
movement  Is  obtained  by  shifting  the  loop 
of  rope  out  of  the  perpi^ndlcnlar  on  the 
scantling  In  either  direction. 

Tbe  bathtub  when  lifted  with  tbe  rope 
in  tbe  position  shown  In  tbe  sketch  will 
move  8lx  lucbes  toward  tbe  iil>xisS;«t> 
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tronM*  V.-i.  3  >nsTt.  '.f  i-infh  yhaftln^.  la 
•  «harc  t^i-.-.'^T  t!i^  t.-n*i'>n  slionld  all  be 
r.tlc-n  Nj  't*-<-|  r,T  nron^ht  iron,  and  rast 
Iffin  sL/iiiUI  t>^  utwI  '.ii[y  to  siv.-  ritfUlitj-. 


1.W  'i-vl.-p  r«.r  iii|t',r:i;.fii;illy  Wo? 
Htliil-  l...ni-"  a:i'l  iJ.e;if[i,i;  tir.-«  ii.ri' 
im^ill    iiliimiriTini    M:ik,    «    [n>'l>•■^< 

■t<-r  iiMi  i:  11..!.'-=  :■•"!.'.  wiiii-h  i* 


Tlic    (iiM-riinit  h 


nn  fxplosiim  litki'^  plnic  n  niiiiiito  qniiiitiiy 

nr    L'EtH    lllKtH    ltd    Wliy    lllhl    tll<>    milk.    WlllTO    It 

lit  k>'iit  iliiiU-r  iiri'wwin'  until  wiiiUiil  for  iwp. 
lif  iircHKliic  n  riK>t  tmttim  n  uIiIhIIi-  I'liti  >w 
lilDivn,  niid  n  hnM>  cnnni-oflnn  In  pnivliltil  for 
ItifliitlDK  tim.  Tlio  Nimo  niitflt  In  iinni  wliU 
■otne  mndlfloatloiii,  tor  MondlDg  wliliitle*  Id 
motor  bcMU. 


Wtien  jteiiEU  easioea  were  lint  [ntrodand 
rh.y  trerv  Lar?:*!j-  used  to  take  the  pl&ce  of 
L>>r»^.  prerioujlr  employed  for  mining 
w3[Kr  frijoi  mlne«.  Xamrallr  the  people 
wiiitlil  in>(Uiri>,  whecL  buyinp  a  a  engine;; 
(Ttuit  amoDQC  of  n-urk  It  would  perform  ai| 
i-onipiireU  wiih  borst^  Tbe  earliest  eogliie 
I>ulMi'r»  found  tbvuiselves  Terj  mneb  nt  ■ 
Uiff  to  aosn-t-r  Ibe^e  iine^tlDUs.  Tbetr  Ont 
linilness.  ibt^refoiv.  was  to  ascertain  bow 
mui'li  a  horse  wuld  do. 

Tbe  most  powerful  dran^bt  borse*  and 
the  btst  of  any  then  known  were  tbe  Lon- 
don brewers'  Lorsef.  These,  It  was  ascer- 
taiaed.  were  able  to  travel  iit  tbe  rate  of 
two  and  n  half  miles  per  hour  and  work 
eiebt  hours  per  ihiy.  Tbe  daty  In  Ibts  case 
was  hiii-itiii;;  u  load  of  130  puiinda  out  of  a 
c:ine  shuft  hy  means  of  a  cttble.  When  a 
horse  movi'-t  two  and  a  half  miles  per  boar, 
he  triireU  220  feet  In  a  minute,  and,  of 
cour^,  nt  the  speed  named,  tbe  ISO-ponnil 
load  would  l>e  r.ilsi-d  verlhully  that  dis- 
tiiiire.  Th;it  [s  e<|nal  to  300  pounds  lifted 
llO  feet  Iter  mlniile,  or  3.0>)0  [Munds  lifted 
11  [t>et.  or  33.U>>i:i  ixiiinils  one  toot  bigb  In 
f<[ie  uiiniiK'.  Tliut  Is  the  slaudurd  of  borse- 
[Hiwer.  as  we  all  know.  It  is  much  more, 
liiiwever,  than  the  aveniRe  liorse  ean  do, 
iinil  therefore  the  eniflne  liullders  were  OOO' 
liih'iit  that  the  fii^iiie:!  would  take  the  |ilai« 
of  fully  as  iiiaii.v  horses  as  tbe  borsepoit'er 
would  iiLilii'ute  that  they  Khoutd. 

(It  i-ourse,  Z3Sm  imiuikIs  lifted  1  foot  pM 
minute  is  mui'h  iiion-  eonvonient  for  calcn- 
liitidii  than  15i>  jioumls  lifted  220  feet,  and 
tlierefor<'  the  fornier  bus  been  adopted.  Tbe 
aiii'iunt  of  work,  or  nunilH'r  of  foot  poundii. 
Is  the  same  In  either  <as,'.  A  foot  pound 
rejiresents  thi'  amount  of  power  required  to 
lift  line  ]ii>iind  one  toot  blsb.  To  flod  the 
iiiimlHT  lit  Iii>rMi>|iower  tii  atiy  engine,  we 
liiulliiiiy  the  ana  of  (lie  piston  lij-  the  ar- 
eratfe  iiri'ssiire  per  wiuare  iiicli  upon  tbe 
]>istoii,  mutii|>ly  iliis  result  by  the  dtHlanee 
which  ihe  )ilsi>in  travels  jht  iHlnutc  in  feet, 
and  the  result  Is  the  iiuiulier  of  foot  pounds 
per  minute  wbli-h  the  engine  can  raise. 
Divide  by  33.000  and  the  result  will  be  tbe 
tm  in  Iter  of  liorse|>ower.  The  number  of 
feet  Iter  minute  traveled  hy  tbe  pMon  ta 
twiee  the  numlwr  of  strokes  per  mbnli 
nuilttplled  hy  tbe  length  of  tb* 
This  Blvea  tbe  nmnber  of  b^ 
dentlj  aw—' 
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HACHINES  FOR  SAHPLIHG  CBMEHT. 

All  English  device,  lately  patented,  takes 
a  sample  of  cement  from  any  given  batcb 
vltti  great  simplicity  of  operation  and  ac- 
curacy. 

The  opparatDS  consists  first  of  a  small 
iron  pipe  some  %  inch  in  bore,  with  one  end 
closed  and  drawn  to  a  point.  The  other 
end  is  open,  and  to  it  can  be  attached  a 
length  of  rnhlier  tubing.  The  pointed  end 
of  the  pipe  has  a  number  of  amall  holes 
pierced  In  It,  and  to  take  a  sample  thla 
lube  Is  tbmst  into  the  heap  of  cement  It 
may  he  pushed  in  at  any  angle  from  ver- 
tical downwards.  The  India  rubber  tube 
above  referred  to  is  connected  to  a  drum 
provided  with  an  opening  covered  with  a 
screw  cap,  the  whole  being  made  air-tight. 
The  npparatns  Is  completed  by  means  of  an 
exhausting  pump  which  may  either  be 
worked  by  hand  or  by  a  small  motor.  In 
the  apparatus  first  tested  an  ordinary  hand 
and  foot  pump  was  used.  It  was  also  con- 
nected to  the  drum  by  a  length  of  rubber 
tobluj;.  Each  length  of  rubber  tubing  was 
piV.wWed  with  a  screw  slip,  which  could  be 


made  to  sip  the  tubing  so  tightly  that  no 
air  could  get  past.  In  the  tests  the  heap  o( 
cement  was  represented  by  a  vertical  boi, 
some  9  Indies  square,  and  filled  with  cement 
to  a  depth  of  nearly  6  feet.  This  Is  about 
the  limit  of  depth  to  which  the  appnratua 
1  with  success,  but  a  depth  of 
"  an  practical  purposes. 
••vi  pipe  was  plunged 
*M  box  of  cement. 
iiiGh  la  forced 
p  tnwsr  end 
•  "lall 


that  It  may  be  neglected.  The  clip  on  the 
rubber  tnt>e  Joining  the  sampling  pipe  with 
the  drum  was  then  screwed  up.  A  man 
then  worked  the  pump,  and  exhausted  the 
drum  until  a  vacuum  equal  to  some  18  or 
20  Inches  of  mercury  had  been  produced, 
when  the  clip  on  the  tube  between  the  dium 
and  the  pump  was  screwed  up,  so  that  any 
tendency  to  leakage  through  the  pump  valves 
might  be  counteracted.  The  drum  had  fit- 
ted to  It  a  gauge,  so  that  the  amount  of 
vacuum  In  It  mlKht  be  readily  seen.  The 
clip  on  the  tube  between  the  sampling  pipe 
and  the  reservoir  drum  was  then  unscrewed, 
with  the  result  that  a  certain  amount  of 
cement  was  drawn  through  the  small  holes 
in  the  sampling  pipe,  up  through  the  latter, 
and  then  conveyed  thence  through  the  rub- 
ber tube  to  the  reservoir.  The  whole  process 
takes  but  a  minute  or  two,  and  the  amount 
drawn  into  the  reservoir  varies  with  the 
vacuum  produced.  In  the  testa  several 
pounds  of  cement  were  drawn  over  each 
time.  Several  samples  may  be  taken  If  de- 
sirable, and  the  whole  operation  requires 
but  half  an  hoar. 


DRILLING  HOLES  IN  GLASS. 

One  of  our  readers,  Frank  F,  France.  Platt- 
Tille,  Wis.,  writes;  I  see  In  your  August 
number  an  article  on  how 
to  bore  holes  in  glass.  An- 
other way  which  1  have 
used  Is  to  just  make  a 
pump  drill,  as  in  Illustra- 
tion, then  lay  the  glass  on  a 
level  table  and  lay  a  board 
over  the  glass.  Tiie  lioard 
must  have  a  hole  bored 
Just  the  size  you  want 
your  hole  in  the  glass; 
then  lay  the  board  on  the 
glass  with  the  hole  In  the 
lioard  over  the  spot  and  clamp  to  the  table 
so  It  is  solid,  tiiea  put  a  small  pinch  of 
sand  In  the  hole  in  the  board  and  drill  part 
way  on  each  side  and  you  will  have  the 
hole  In  the  glass.  Remember  the  oak  stick 
in  the  drill  Is  almost  the  tame  size  as  the 
hole  In  the  board.  Put  fresh  sand  In  the 
bole  frequently. 


HOW  TO  SOFTEN  FILES. 

To  soften  small  files  cover  them  with  oil 
and  hold  them  over  a  Ore  until  the  oil 
biases.  As  soon  as  the  flame  runs  all  OTW 
the  file,  plunge  It  into  ^«.l(a. 
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in  Fig.  2.  Against  the  peculiar  poll  made 
by  a  heavy  shaft  while  being  lowered  it  is 
to  be  doubted  whether  any  wooden  damp 
yet  devised  would  hold,  says  a  correspondent 
of  the  American  Machinist. 

Fig.  3  shows  a  safe  and  easy  method  of 
holding  the  shafting  at  any  point  If  tliere 
Is  only  one  pulley  on  the  shaft,  two  safety 
lines  may  be  used,  one  at  each  end  and  the 
rolling  hoist  rope  in  the  middle. 

If  the  piece  to  be  hoisted  is  exceptionally 
heavy  and  lacking  a  pulley  large  enough 
to  serve  as  a  hoist  lever,  any  bar  or  piece 
of  timber  may  be  used  as  shown  at  Fig.  4. 


Flff.  6.    On«  Hoist  and  Two  SatellM. 

If  the  center  hoist  and  two-end  safety-lint 
way  is  ustnl,  with  a  bar  or  even  a  pulley. 
try  to  make  it  work  centrally,  as  shown  by 
Fijr.  5. 

Wht»ro  nn  extra  large  and  heavy  pulley 
countershaft  Is  to  be  hung  on  a  very  high 
coiling  and  rolling  must  be  resorted  to,  for 
lack  of  head  room  or  suitable  tackle,  the 
iiiadvisal)l<s  liccause  most  hazardous,  rolling 
from  ladders  can  l)e  done  away  with  as  in 
Fig.  6.  The  haulers  being  up,  place  the 
stripped  shaft  in  tlie  bearings  and  adjust 
the  collars.  Tie  a  rope's  end  to  the  pulley 
on  the  floor,  pass  the  other  end  over  the 


If,  4. 
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shaft,  ran  a  bar  throngh  a  bow-line  in  the 
rope  and  hoist  the  pulley  to  the  staging 
from  which  the  counter  was  put  up.  When 
everything  is  on  the  scaffold  take  the  shaft 
out,  assemble  the  counter  and  hoist  it  into 
place  the  rest  of  the  way  in  the  regular  man- 
ner. 

BORING  HOLES  IN  GLASS. 


Holes  of  any  size  desired  may  be  bored  in 
glass  by  the  following  method:  Get  a  small 
3 -cornered  file  and  grind  the  points  from 
one  corner  and  the  bias  from  the  other  aad 
set  the  file  in  a  brace,  such  as  is  used  in 
boring  wood.  Lay  the  glass  in  which  the 
holes  are  to  be  bored  on  a  smooth  surface 
covered  with  a  blanket  and  begin  to  bore 
a  hole.  When  you  have  made  a  slight  Im- 
pression on  the  glass  place  a  disk  of  putty 
around  it  and  fill  with  water  to  prevent  too 
great  heating  by  friction.  Continue  boring 
the  hole,  which  will  be  as  smooth  as  one 
bored  in  wood  with  an  auger.  Do  not  press 
too  hard  on  the  brace  while  boring. 


#»» 


AN  EXCELLENT  SOLDERING  SOLUTION. 


For  general  soldering  and  for  soldering 
galvanized  wire  points  in  particular,  the 
Telephone  Journal  gives  the  following 
recipe: 

"Take  a  wide  necked,  6  ounce  bottle,  and 
pour  in  about  2  or  3  ounces  of  hydrochloric 
acid.  Drop  into  the  bottle  a  dozen  or  two 
small  pieces  of  zinc,  preferably  granulated 
and  wait  until  all  ebullition  ceases.  In  using 
either  a  solution  or  a  stick  flux,  apply  the 
heat  to  the  middle  of  the  joint,  as  the  solder 
must  run  there  first  to  obtain  strength  and 
solidity.  Too  much  heat  will  anneal  the 
wire  and  weaken  the  line.  Wipe  the  Joint 
free  of  all  acid  after  soldering,  or  corrosion 
will   follow." 


HOW  TO  MAKE  A  USEFUL  SOFT  ALLOY. 


A  soft  alloy  which  will  adhere  tenaciously 
to  metal,  glass  or  i)orcelain,  and  can  also 
be  used  as  a  solder  for  articles  which  can- 
not bear  a  high  degree  of  heat,  is  made  as 
follows: 

Obtain  ccqn»er-dii8t  by  precipitating  cop- 
per from  tlie  gnlpbate  by  means  of  metallic 
■Nft  from  20  to  86  parts  of  the  cop- 
A«Ai^    to    the    hardness  de- 
tn^Uiied  mortar,  and  mix 
e  idd  of  a  specific 


gravity  of  1.85.  Add  to  this  paste  70  parts 
of  mercury,  stirring  constantly,  and  when 
thoroughly  mixed,  rinse  the  amalgam  in 
warm  water  to  remove  the  acid.  Let  cool 
from  10  to  12  hours,  after  which  time  it  will 
be  hard  enough  to  scratch  tin. 

When  ready  to  use  it,  heat  to  707  degrees 
F.  and  knead  in  an  iron  mortar  till  plastic. 
It  can  then  be  spread  on  any  surface,  and 
when  it  has  cooled  and  hardened  will  ad- 
here most  tenaciously. 


TO  STOP  THE  HUMMING   OF  WIRES. 


The  humming  sound  made  by  telephone 
lines  is  often  very  annoying  and  there  are 
two  easy  methods  of  stopping  it,  says  the 
American  Telephone  Journal. 

Take  a  piece  of  mbber,  B,  long  enough 


To  Keep  Wiroa  from  Hamming. 

to  go  around  the  insulator  and  place  it  in 
the  groove,  as  shown  at  B',  Fig.  A.  Put  on 
the  wire  and  fasten  in  the  usual  manner. 
Another  method  is  shown  in  Fig  C.  Make 
a  spiral  of  line  wire  about  2  feet  long,  D, 
and  arrange  it  about  10  feet  from  the  in- 
sulator. This  takes  the  strain  off  the 
insulator  during  a  high  wind,  also. 


UMBRELLA  JOINTS  NEED  OIL. 


One  never  thinks  of  bestowing  any  es- 
pecial care  on  his  umbrella,  and  that  is  the 
reason  the  ribs  break  in  a  strong  wind  when 
the  owner  least  expects  it.  The  joints  of  an 
umbrella  should  be  oiled  first  with  coal  oil 
or  kerosene  to  clean  off  the  rust,  and  then 
lubricating  oil  should  be  applied  to  make 
them  work  easily. 

#  • » 


A  GOOD   QUICK-DRYING  CARRIAGE  VAR- 
NISH. 


Boil  together  for  four  hours  8  pounds  of 
fine  pale  gum  aninie,  2  gallons  of  clarified 
oil  and  3VG  gallons  of  turpentine.  Strain,  put 
into  the  two  former  pots  and  mix  well  to- 
gether. It  will  cause  the  paint  to  dry  more 
quickly  and  firmly  and  will  enable  it  to  take 
on  polish  quickly. 
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Knots  and   Miles. 


2.KK0 


Knots  Miles 
i.oo   1-1515 

2.01^2 
2.y.zo 

2.S0    2>.7fL% 

^-7$  3-1^7 

3,00  3.4545 

3-^5  3-7424 

3-50  4-0303 

3-75   4-3182 
4«oo   4'.6o6i 

4-25    4.8939 
4«50    5.1818 

4-75  54697 

5-00  5.7576 

5.25  6.0455 

550  6.3333 

5«75  6.6212 


Knots  Miles 

Knots 

Miles 

Knots  Miles 

6.00 

6.9091 

1 1 -00 

12.6667 

16.00 

18.4242 

f,.2l 

7.1970 

11-25 

12.9545 

16.25 

18.7121 

6,50 

74848 

11.50 

13.2424 

16.50 

19.0000 

^-75 

7  7727 

11.75 

13.5303 

16.75 

19.2879 

7.00 

8.0^06 

12.00 

13.8182 

17.00 

19.5758 

7  25 

8.3485 

12.25 

14.1061 

17.25 

19.8636 

7.50 

8.6364 

12.50 

14.3939 

17.50 

20.1515 

7  75 

8.9242 

12.75 

14.6818 

17.75 

20.4394 

8-00 

9.2121 

13-00 

14.9697 

18.00 

20.7273 

1^5 

9-5000 

13.25 

15.2576 

18.25 

21.0152 

8.50 

9  7879 

13.50 

15.5455 

18.50 

21.3030 

875 

10.0758 

13.75 

15.8333 

18.75 

21.5909 

9.00 

10.3636 

14.00 

16.1212 

19.00 

21.8788 

9-25 

10-6515 

14.25 

16.4091 

19.25 

22.1667 

9.50 

10.9394 

14.50 

16.6970 

19.50 

22.4545 

9-75 

11.2273 

14.75 

16.9848 

"975 

22.7424 

10.00 

"•5152 

15.00 

172727 

20.00 

23.0303 

10.25 

11.8030 

15.25 

17.5606 

20.25 

23.3182 

10.50 

12.0909 

15.50 

17.8485 

20.50 

23.6061 

10.75 

12.3788 

15.75 

18.1364 

20.75 

23.8939 

Knots 
21.00 
21.25 
21.50 
21.75 
22.00 
22.25 
22.50 
22.75 
23.00 
23.25 

23.50 
23.75 
24.00 

24.25 
24.50 

24.75 
25.00 

25.25 
25.50 

25.75 


Miles 
24.1818 

24.4697 
24.7576 

250455 

25*3333 
25.6212 

25.9091 

26.1970 

26.4848 

26.7727 

27.0606 

27-3485 
27.6364 

27.9242 

28.2121 

28.5000 

28.7879 
29.0758 

29.3636 
29-6515 


Table  Showljiff  Knots  Beduoed  to  Mile*. 


A  nantical  mile  or  knot  is  6,080.27  feet. 
For  tbe  l>eiieflt  of  tliose  who  are  iuteresteil 
In  tbe  h|mkh1  of  wiilin);  craft  of  all  kinds, 
tlie   Motor   Ik)at   bas  compiled   a   tabic   of 


ready  reference  in  whicli  the  various  nnm- 
ber  of  knots  are  reduced  to  land  miles.  The 
table  will  save  a  lot  of  figuring  wbicb  would 
otherwise  be  necessary. 


HOW  TO  CALCULATE  SPEED. 


To  find  tbe  speed  of  a  countershaft,  if  the 
revolutions  of  tbe  main  sliaft  and  size  pul- 
b»y«  are  given:  Multiply  tbe  revolutions  of 
tbe  main  shaft  by  tlie  diameter  in  inches  of 
tbe  pulley,  and  divide  l»y  tlic  diameter  in 
Inches  of  the  pulley  on  the  countershaft; 
tlie  quotient  will  be  the  number  of  revolu- 
tions, sa3's  tbe  Practical  Engineer. 

Kxaniple:— What  will  Ik?  the  spetnl  of  a 
countershaft  with  a  12-inch  pulley,  driven 
l»y  a  30-lncb  pulley  180  revolutions  per  min- 
ute?    180X  30 -f- 12  =  450. 

To  find  the  size  of  a  pulley  requiriHl,  if 
the  number  of  revolutions  and  size  of  pulley 
on  the  main  shaft  are  given:  Multiply  the 
dbinieter  in  inches  of  driving  pulley  by  the 
revolutions  of  the  main  sliaft,  and  divide  by 
tbe  speed  requlrinl;  the  quotient  will  be?  the 
diameter  in  inches  of  tbe  jjulb-y. 

Kxample.— What  will  be  tin?  diameter  of 
n  pulley  to  make  a  countersliaft  turn  450 
revolutions  per  minute,  driven  by  a  30- 
inch  pulley  180  revolutions  p(*r  minute?  180 
X  30  -^  450  =  12-Inch  pulley. 

To  And  the  size  of  a  pulley  for  a  main 
fth-i'^  ■'  the  speed  of  shafts  and  diameter 


of  tbe  pulley  on  the  countershaftB  are 
given:  Multiply  tlie  diameter  in  inches  of 
pulley  by  speed  of  the  countershaft,  and 
divide  by  the  revolutions  of  the  main  shaft; 
the  quotient  will  be  the  diameter  of  pulley. 
Example.— What  will  be  the  diameter  of 
a  pulley  on  a  main  sliaft  making  180  revolu- 
tions per  minute  to  drive  12-inch  pulley  450 
revolutions  per  minute?  450  x  12  -*-  180  «= 
30-inch  pulley. 

A  BLACK  PAINT  FOR  IRON. 


A  good  <*lH'ap  black  paint  for  iron  work  Is 
prcparcHl  as  follows:  Solid  wood  tar,  10 
pounds:  lampblack  or  mineral  black,  1^ 
lK)nnds:  oil  of  turpentine.  5M»  quarts.  The 
tar  is  llrst  licatcd  in  a  large  iron  pot  to  lioll- 
ing,  or  nearly  so,  and  tbe  heat  is  continued 
for  about  four  houi*s,  says  Lead  and  Zinc 
Xcws.  The  i>ot  is  then  removeil  from  Are 
out  of  doors,  and  while  still  warm,  not  hot, 
the  tun)entine  mixe<l  wMth  the  black  is 
stirred  in.  If  the  varnish  is  too  thick  to 
dry  quickly,  add  more  turpentine, 
can  l)e  used  Instead  of  turpentine^ 
results  are  not  so  good.  Asphattmr 
erable  to  the  cheap  tar. 
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HOW  TO  MAKE  A  ROTARY  OIL  PUMP. 


A  rotary  oil  pnnip  Is  simply  and  easily 
made.  Place  a  %-lDch  auger  bit  (a),  such 
as  carpenters  commonly  use,  inside  a  piece 
of  %-inch  brass  pipe  (b).  Make  connec- 
tion at  d  by  a  plug  turned  down,  threaded 


and  screwed  into  the  threads  cut  into  the 
end  of  the  pipe  and  by  the  wall  tee  (c). 
Make  a  stuffing^  box  (e)  by  sawing  a  pjug 
in  two  parts  and  drilling  a  hole  for  the 
shank  of  the  auger;  f  is  the  pulley  belt 
The  pump  should  be  driven  at  about  500  to 
1,000  revolutions  per  minute,  says  Power. 


A  GOOD  RECIPE  FOR  HEAT-PROOF  PAINT. 


A  good  cylinder  and  exhaust  pipe  paint  is 
made  as  follows: 

Two  pounds  of  black  oxide  of  manga- 
nese, 3  pounds  of  graphite  and  9  pounds 
of  terra  alba,  thoroughly  mixed.  Add  a 
comi)ound  of  10  parts  of  sodium  silicate,  1 
part  of  glucose  and  4  parts  of  water,  until 
the  consistency  is  such  that  it  can  be  ap- 
plied with  a  brush. 


UNDERGROUND  BRACES  FOR  POLES. 


In  constructing  telephone  lines  there  are 
sometimes  places  where  it  is  impossible  to 
support  a  pole  with  guy  wires.  To  meet  this 
diflaculty,  says  the  American  Telephone  Jour- 


Bvaeisf  Volaa  Withoat  Guy  Wires. 

nal,  underground  pole  braces  are  the  proper 
support. 

Two  logs,  B  B,  about  five  feet  long,  are 

shaped  as  llliiBtrated  and  then  bolted  to  the 

pole;  the  eartii  le  then  thoroughly  tamped 

mA  tlteoL   A  fllUag  of  stone  will  secure 

I    ••  ~-»  flnnly  and  in  marshy 

""iMtniction  would 
fQL 


When  the  logs  are  used  in  place  of  guy 
wires  they  should  be  placed  as  nearly  at 
right  angles  to  the  direction  of  strain  as 
possible,  to  secure  the  best  results. 


#• » 


SUPPORTS    FOR    UNDERGROUND    STEAM 

PIPE. 


The  following  method  of  supporting  un- 
derground steam  pipe  is  highly  recom- 
mended by  a  correspondent  of  Power:  The 
pipe  rests  on  a  roller.  A  piece  of  iron  rod 
of  the  proper  length  is  selected  and  passed 
through  a  piece  of  iron  pipe  about  the 
length  of  the  diameter  of  the  steam  pipe; 
the  iron  rod  is  then  bent  and  fastened  as 
shown. 


Iisyixiff  Steam  Pipe  XTaderipwand. 

Steam  pipe  for  underground  use  should 
be  carefully  selected  and  the  Joints  well 
made  to  prevent  leakage;  It  is  a  good  plan 
to  use  a  mixture  of  graphite  and  cyljnder 
oil  In  screwing  up  the  connections.  The 
best  covering  is  made  by  laying  cement 
mortar  in  the  bottom  of  the  trench  and 
pressing  into  it  a  V-shaped  wooden  box,  into 
which  the  pipe  is  laid.  Over  this  place  an- 
other wooden  box  and  cover  the  whole  with 
cement  mortar,  laying  the  bottom,  top  and 
Bides  of  the  cement  all  at  the  same  time,  so 
that  one  part  will  not  set  before  another. 
The  cement  should  set  thoroughly  before 
the  steam  is  turned  on.  When  there  are 
bends  in  the  pipe  it  should  be  provided 
with  expansion  joints  and  stop  valves. 


#»» 


When  cutting  rubber  sheets  (sheet  pack- 
ing) dip  the  knife  in  water  frequently  and 
the  work  will  be  more  ea«lli  ^<^ti^« 
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A  HANDY  TIBE  BOLTER. 

Twice  tlie  amount  of  work  one  can  do  b]^ 
bond  can  be  done  by  the  use  of  the  tire  bolter 
berc  shown,  says  a  coirespondeDt  of  the 
Blacksmith  and  TVheelwrlglit.  The  machine 
Is  run  n-lth  a  l^^-tnch  loose  belt  and  a 
tlKbtener  and  a  5  horsepower  gasoline  en- 
gine for  power. 


Rcfrrrliiu  to  the  flciirc;  A  H  a  iri-liich 
tmlit'.v  Willi  a  3'liiHi  face  :<ti(1  twii  IiniiilK  ot 
l\|i-liii'li  Iniii  Mhriink  nniutul  the  cdice  of 
th>-  wliit'l  to  Vfi-p  tlie  Ill-It  rn>m  sllpiilng. 
]t  Is  ail  8  liii'h  driTc  pulley  with  a  4-Iiich 
fail*.  C  t»  the  tIfEhtcntiii;  pulley,  three 
inrheH  In  tllameter  and  hnrlng  a  4-Inrh  face 
1  flaiiKC  vn  each  edge.    D  Is  a  qnlng 


that  regulates  the  tightener  and  the  bnke. 
E  Is  the  brake  that  prevents  tb«  macblne 
troin  turninp:  when  not  at  work.  F  la  the 
treadle  which  ts  used  to  regulate  tb«  ^eed. 


The  finishing  of  metal  patterns  Is  qolte 
a  question,  especially  In  shops  where  a  com- 
paratively Hiiiitli  number  are  made.  Bronie 
patterns  retain  a  very  good  surface  wlttaont 
the  use  of  any  lacquer  whatever,  bnt  In 
the  case  of  Iron  patterns  It  is  necessary  to 
provide  sonic  coating  for  the  surface  of 
the  piittern,  snya  the  Pattern  Maker.  If  the 
Iron  Is  thoroughly  cleaned  and  then  coated 
with  tt  Rolutlou  made  by  dissolving  baybetry 
wax  in  benzine  or  gasoline,  It  will  be  faaod 
tlutt  as  the  l>cnzinc  or  gasoline  dries  off  It 
leavcM  a  good  Arm  coating  of  the  wax,  wblcb 
gives  a  good  surface  and  one  that  will  wear 
well. 


The  follonlitg  recipe  for  a  waterproof 
paint  for  wood  or  stone  Is  glv«n  In  the 
Archltwt  and  Knlldcr; 

Melt  12  ounces  of  resin;  mix  with 
it    thoniiighly    C     millions   of     flsh    oil     and 

I  iiiiunil  of  incited  milphur;  mix  some 
iiclirt'  iir  any  other  coloring  substance  with 

II  little  IliiMi.Hl  ell.  enough  to  give  It  the 
light  color  iinil  Ihk'kness;  apply  several  coati 
of  the  hr)t  composition  with  a  brush.  The 
lli-Ht  cunt  Hliould  l>c  very  thin. 

HOW   TO   MEND   KUBBEK  ABTICLBS. 

Ch'.in  off  any  partiiicH  that  may  adhere 
til  Ihe  nil'liiT  and  then  dry  the  article  or 
piec'e  ihiiiiiiiiilil.v.  Kniery  paiM'r  or  a  flle 
will  remove  varnUh  from  rubber,  and  the 
Iiiirt  fniiii  which  the  varnish  has  been  re- 
iniived  Khonid  Itieti  be  rubbed  over  wltb  ben- 
zine. I'aint  the  edges  of  the  hole  with  a 
yiilull«n  of  I'lira  canutchouc  in  benilne  and 
liiy  over  It  t\  strip  of  natural  rubber  to  lit. 
Then  iitiply  1<>  Ihc  edges  a  solution  of  4M 
luirls  of  iK'iizinc,  300  purls  of  carbon  dtaol- 
pMile,  iind  IS  parts  of  sulphur  dOo 
Afiply  >>y  mennH  of  aome  cotttm 

III  a  wihkIimi  holder.    The  Mil** 
ciinlse  and  Increase  tb^ 
rubber.     Press  tbe  : 

getlier. 
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SHOP     NOTES 
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I 


A  BOILEH  GOING  INTO  DISUSE. 

A  boiler  wben  about  to  be  laid  up  for  a 
seasou  sbould  be  tborouKblf  cletiued  on  tbe 
Inside,  filled  wltb  water  with  steam  on  bo 
«s  to  be  full  of  bot  water  tbat  bus  been 
iKiiled,  np  to  tbe  aafel;  valve.  Tbe  flues 
and  fire  surface  of  the  boiler  should  then 
1>e  cieaoed  and  ashes  and  Hoot  removed  from 
«veiy  part  where  such  have  lodged.  Then 
close  fire  doors  aud  asb  pit,  and  put  a  eiip 
on  the  smohestaek.  Wltb  this  ti'eatment 
Isld-up  boilers  do  not  rust  Inside  or  outside. 
It  ts  the  moist  air  drawn  through  a  1ald-up 
bolier  that  dops  damase  by  rust 


ran  aod  putting  it  upside  down  Into  the 
water  and  pressing  it  downward,  the  air 
rame  out  of  the  tube  "D,"  twlng  forced  up 
by  tbe  water  pressure  wbieb  entered  tbe 
can  at  the  Inlet  "A."  I  then  attached  a 
'  K-lncb  rubber  tube  to  the  outlet  "D"  and  the 
other  end  of  the  tube  to  the  firepot,  anil  I 
Bii  excellent  pressure. 

XSK  Pl-UMBKB. 


A    CONVENIENT    POLISHING    CLAMP. 

A  polislilng  clamp  wblcb  would  be  bard 
to  Improve  upon  in  point  of  convenient  fea- 
tures waa  contrived  by  a  correspondent  of 
the  American  Machinist 

The  Jaws  or  levers  of  the  claiup  ore 
cut  out  so  that  a  s(]uare  block  of  standard 
sixe  fits  In  snugly.  Instead  of  boring  : 
bole  In  the  levers  which  would  fit  but  < 


ZHPSOVISED  ADt  COMPRESSOR. 

Raving  been  woiking  fifteen  miles  from 
a  railroad  station  in  Alabama,  putting  In 
water  pipes  in  a  house,  one  dny  my  blow' 
pipe  attachment  to  the  firepot  broke.  After 
finding  that  I  could  not  mend  It,  I  constructed 
the  "air  compressor"  shown  In  the  accom- 
panying  illustratlou. 

Securing  an  old  lard  can  (designated  B 
la  the  drawing),  I  cut  tbe  hole  "A"  In  tbe 
tide  of  it  where  the  lid  waa  formerly  placed. 
Next  I  punched  a  hole  Into  the  side  down 
near  the  bottom  and  Inserted  the  tube  "D." 
Tben  I  got  a  wash  tub  "C"  nnd  filled  It  nearly 
to  the  rim  with  water,  and  taking  the  lard 


size  of  shaft  the  hole  Is  bored  in  tlie  square 
block,  and  other  blocks  having  other  sized 
holes  may  be  fitted  In  as  required.  In  this 
way  If  a  hole  becomes  so  worn  as  to  be 
unlit  for  further  use  tbe  block  may  be  dis- 
carded and  a  new  one  provided,  or  pieces 
of  cardboard  may  be  packed  In  between  the 
bushing  and  tbe  lever  until  the  levels  i 
held  us  far  apart  as  they  were  In  the  first 
pluce,  whereas  without  tbe  blocks  the  whole 
clamp  wonid  have  to  be  discarded. 

Another  good  feature  of  this  clamp  la  tbe 
manner  In  which  the  levers  are  Joined, 
stead  of  a  atrip  of  feather  tacked  to  i 
wood,  an  ordinary  iron  hinge  Is  used,  tbe 
ends  of  which  are  bent  to  conform  to  the 
shape  of  the  lever  ends. 

SOLDER  FOR  SEALING  CANNED  GOODS. 

A  good  solder  tor  Healing  the  tops  of 
canned  goods  Is  made  as  follows:  Melt  lt4 
pounds  of  lead,  add  2  pounds  of  tin.  and 
then  stir  In  thoroughly  2  ounces  of  bismuth. 
This  makes  a  soft  solder,  and  a  very  little 
heat  will  open  the  cans  when  desired, 

TINNING  BRASS  AND  COPPER. 

Boll  the  article  to  be  tinned  with  tin  fil- 
ings and  cauNtlc  alkali  or  cream  of  tartar. 
The  tiamlus  wUl  tw  i>ui«A. 
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CABLE-SHEATH-CUTTING  KNIFE. 


A  new  InTention  on  the  market,  which  is 
llJJinip  a  lon^-felt  want  with  teleplione  men 
and  all  thoae  who  have  to  do  with  the  lay- 
ing  of  cables,  is  a  linife  for  cutting  cable 


Xaiii  for  Cutting  Oabto  8lM«th 

sheaths.  The  knife  is  very  simple  to  operate 
and  does  the  work  quickly  and  neatly.  The 
illustration  explains  its  use  fully. 


#  >» 


ISAAC  BABBITT  DID  NOT  INVENT  BAB- 
BITT METAL. 


The  soft  alloy  called  Babbitt  metal  was 
not  invented  l)y  Isaac  Babbitt,  as  many  in- 
fer. Instead  Mr.  Babbitt  only  invented  the 
method  of  using  the  alloy  in  Journal  boxes, 
with  which  method  the  alloy  became  so 
closely  associated  that  it  naturally  came  to 
pass  thjit  it  was  called  Babbitt  metal.  The 
metal  he  recommended  was  britannia  metal, 
pewter,  or  an  alloy  of  tin  50  parts,  anti- 
mony 5  parts,  and  copper  1  part,  an  alloy 
somewhat  softer  than  that  now  known  as 
Babbitt  metal,  which  is  composcnl  of  tin  96 
parts,  antimony  8  parts,  and  copper  4  parts. 
The  idea  of  using  it  was  much  the  same, 
however— that  is,  to  make  a  bearing  which 
would  conform  to  the  surface  of  the  axle. 

Isaac  Babbitt  was  lK)rn  in  Taunton, 
Mass.,  July  26.  1779.  He  learned  the  gold- 
smith's trade,  and  in  1784  made  the  first 
britannia  ware  which  was  pro<lu('(»d  in  this 
country.  This  enterprise  was  not  success- 
ful, however.  He  moved  to  l^iston,  enterwl 
tlie  employ  of  the  South  Boston  Iron  Works, 
and  in  1839  produced  his  great  invention, 
for  which  he  was  given  a  medal  from  the 
Massachusetts  Charitable  Mechanics*  Asso- 
ciation, while  Congress  granted  him  a  re- 
ward of  120,000.  The  invention  was  pat- 
ented in  England  In  1844,  and  In  Rnasia  in 
1847.  He  spent  aome  time  in  the  inradnction 
and   tben   nianufMtand  mm^ 


His  life  had  an  unhappy  ending,  for  he  died 
insane  at  the  McLean  Asylum,  SomeiriUe, 
Mass.,  on  May  26,  1862. 


«•-•■ 


HOW  TO  CLEAN  SPARK  PLUGS. 


All  that  is  required  for  the  proper  clean- 
ing of  spariL  plugs  which  have  become 
sooted  or  carl)onized  are  a  toothbrush  and 
some  gasoline,  says  the  Automobile.  The 
spark  points  must  not  be  rubbed  too  vigor- 
ously or  they  are  apt  to  break  off.  If  the 
plug  is  carbonized  so  badly  that  It  la  difll* 
cult  to  clean  it  with  a  brush,  use  a  blunt 
knife  which  has  a  soft  blade.  A  hard  blade 
will  tend  to  develop  cracks  by  scratching 
the  glazing  on  the  porcelain,  as  will  emery 
cloth  also. 

If  a  plug  of  suitable  design  cannot  be  ob- 
taineil,  and  it  is  necessary  to  use  one  of  a 
different  design,  l)e  sure  that  the  spark 
points  do  not  projt^ct  far  enough  to  short- 
circuit  the  bottom  of  the  plug  recess  or  In- 
let valve.  In  that  case  remove  the  plug  and 
put  on  an  extra  gasket. 


PIECING  OUT  A  STEAM  PIPB. 


"After  putting  in  new  piping  to  an  engine, 
It  was  found  that  one  of  the  pieces  had  been 
cut  3  inches  too  short,"  says  a  correspondent 
of  the  Engineer,  who  tells  how  he  got 
around  the  difficulty  by  piecing  out  the  pipe. 

An  old  cast-iron  slip  collar  was  taken 
from  the  s<Tap  |)ile  and  the  set  screw  holes 


pack/vg 


Sbowfnff  "Ring  in  Plao« 

were  plugginl  with  patch  l>olts  and  the  ex- 
tra length  sawed  off.  The  slip  collar  was 
then  put  in  tlie  lathe  and  bored  out  to  the 
size  of  the  pil)e,  5  inches,  and  it  waa  then 
turned  down  until  it  would  Just  fit  Inalda 
the  flange  bolts,  which  gave  a  ring  of  metal 
a  little  over  an  inch  thick.  Thla  waa  tt* 
down  to  2%  inches,  making  room  ^ 
rubber  gasket  betweon  '—- * 
lar  and  pfpa 
the  JoiiH^ 
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To  remove  set  screws  wblcb  have  been 
broken  or  twisted  oS  do  not  drill  tbem  out 
for  that  injures  the  thread  and  Is  apt  to 
make  it  necessary  to  cut  deeper  where  some- 
times a  larger  screw  cannot  be  used. 

A  good  way,  says  a  correspondent  of  the 
Blacksmitb  and  Wheelwright,  Is  to  take  a 
good  piece  of  tool  steel  and  make  a  strong 
drill  bit  to  at  the  drill.  Make  the  drill  bit 
left-handed  so  tliat  (t  will  turn  backward 
and  draw  out  the  broken  screw.  First  cut 
a  notch  in  the  screw  with  a  chisel;  then 
put  in  the  drill  and  turn  the  drill  backward, 
being  careful  to  keep  the  drill  in  the  notch. 
Nine  out  of  ten  can  be  taken  out  In  this  way 
if  they  are  not  too  badly  rusted. 

LIGHTinHG  GSIP  VISE. 

If  a  mechanic  oould  figure  up  all  the  time 
he  has  wasted  In  bis  life  In  needless  tight- 
ening and  releasing  a  vise,  and  reduce  the 
number  of  hours  to  dollars  and  cents,  the 
result  would  not  fall  to  astonish  him. 

A  recent  invention  enables  the  workman 
to  set  the  vise  by  a  single  movement  of  the 
handle.  Ten  seconds  is  sufflcleut  to  make 
a  perfect  clamp  on  each  of  three  pieces. 
Bay,  2  inches,  6  Inches    and    12    inches  tn 


thldkneM.    This  shows  the  range  of  work. 
Tbe  nine  principle  la  applied  to  vises  for 


A  broken  axle  which  must  be  repaired  im- 
mediately for  use  over  a  good  strotcb  of 
road  may  be  done  in  the  following  manner: 

Take  the  two  parts  to  tbe  nearest  black- 
smith and  have  a  balf-lnch  hole  drilled  and 


\\ 


tapped  in  the  center  of  each  piece,  then  put 
a  half-Inch  pin,  threaded  on  each  end  in  the 
two  boles,  screw  together  and  braze  se- 
curely. 

A  correspoudent  of  tbe  American  Machin- 
ist used  tbia  method  on  an  automobile  axle 
which  was  broken  square  off  next  the  shoul- 
der for  the  cone.  Tbe  auto  made  a  13-ralle 
run  and  the  repair  was  entirely  satisfactory. 


HASEIHG  THE  BOLE  IK  A  SLIP  LAT. 

A  very  handy  tool  for  marking  tbe  bole 
in  the  landaide  point  of  a  slip  lay  can  t>e 
made  of  flat  spring  steel,  light  enough  to 
spring  with  the  hand,  says  a  correspondent 
of  the  American  Blacksmith.  The  blunt 
plug  should  be  %  Inch  and  the  sharp  one 
should  I)e  hardened  like  a  center  puncb.  To 
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rool  (sr  Marklnji  tb>  Bol*  In  unts  liar. 

use,  hang  up  the  plow  by  the  clevis.  Place 
lay  In  position  and  blunt  plug  In  bole  In  tbe 
frog  of  plow.  Spring  together  with  left 
hand.  Hit  a  tap  with  hammer  on  center 
punch  and  your  lay  is  marked  on  the  out- 
side and  In  tbe  right  place. 


An  effective  cooling  compound  for  a  bot 
bearing  consists  of  1  part  white  lead  and  2 
parts  tallow,  mixed  with  enough  CTllndee 
oil  to  allow  it  to  be  £«A  tcwSM . 
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SHOP  TALKS  ON  SET  SCREWS. 


The  little  problem  of  set  screws  ns  used 
in  modem  macbinery  and  devices  fonus  a 
project  of  considerable  importance.  The  ac- 
companying; sketches  will  assist  In  bringing 
out  the  desired  points.  In  Fig.  1  we  show 
the  "flat-pointed"  set  screw.  This  form  of 
set  screw  may  be  found  In  general  service 
very  frequently.    The  trouble  with  this  type 
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of  sot  scn*w  is  tliMt  there  \a  no  ni»iM>rtunIty 
fi)r  tli»»  <'inl  of  tijo  scH'w  to  si'cnn*  a  jrrip 
♦Mjiial  to  tlijit  of  the  liovoiitl  point.  The 
blunt  or  flat-i>ointt'<l  acrvw  is  brought  to 
bi*nr  u]K)n  th<'  surface  of  the  part  forming 
th«*  shaft,  wheel  or  (*nupllng  combination, 
and  it  i:my  or  it  may  not  sustain  the  parts. 
I  hjivc  met  with  oases  in  whtrh  the  pressure 
of  the  flat  end.  A,  on  the  interior  shaft  or 
Other  Dart  served  to  hold  the  part  flnnlj. 


Again  I  have  found  nnmerovB  indications 
of  severe  grooving,  due  to  the  point  of  the 
Screw  having  been  dragged  around  the 
shaft  a  number  of  times.  To  tighten  th? 
screw  in  the  groove  the  screw  is  given  addi- 
tional turns  from  time  to  time.  By  and  by 
quite  a  deep  groove  results,  and  the  shaft 
will  be  ruined.  Once  the  groove  is  estab- 
lished, the  parts  cannot  be  moved  to  right 
or  left  unless  sufficient  distance  to  prevent 
any  liability  of  the  set  screw  tip  dropping 
over  into  the  groove. 

On  the  other  hand,  we  have  the  extremely 
pointed  sot  screw  to  deal  with,  as  repre- 
sented in  Fig.  2.  The  point,  B,  is  hardened, 
and  as  a  rule  quite  sharp,  so  that  a  hole  is 
soon  "pricked."  The  point  serves  to  afford 
an  excellent  gripping  power.  But  when 
once  the  hole  is  formed  in  the  shaft,  ad- 
justing Is  difficult,  for  the  reason  that  the 
point  of  the  set  screw  will  work  its  way 
into  the  old  hole.  Therefore  the  set  screw 
with  the  rounded  end  is  usually  employed. 
The  oval  end,  C,  can  be  brought  upon  the 
shaft  with  considerable  pressure  without 
actually  indenting  it. 

Some  builders  of  machinery  make  an  ex- 
cellent design  of  screw  which  is  about 
midway  between  the  round  end  and  the 
pointed  end. 

The  Expansive  Set  Screw. 

One  linds  set  screws  in  service  under 
varying  conditions  when  he  makes  a  casual 
examination  of  machines  and  shafting  in 
mills,  slioi)s  and  power-using  plants.  Fig.  4 
is  a  sketch  made  l)y  the  writer  of  a  condi- 
tion found  prevailing  in  a  number  of  collars 
used  in  an  electrical  power  plant.  The  visit 
was  made  through  the  works  during  the 
noon-hour  stop.  There  were  a  number 
of  collars  us<m1  on  cither  side  of  shaft  jour- 
nals for  the  purpose  of  retjiining  the  align- 
ment. The  collars  were  not  provided  with 
shoulders  for  the  strengthening  of  the  same. 
Therefore,  a  number  of  the  collars  were 
fractured,  as  at  D,  Fig.  4.  In  some  cases  tlie 
(h'fci-t  had  lH'4'n  overcome  by  the  shrinking 
of  a  band  of  wrought  iron  al)out  the  collan. 
In  other  <'asos  the  collars  were  permitted  to 
remain  crackiHl.  Fig.  5  is  an  illustration 
of  one  of  tht»  collars  provided  with  the 
stnMigthening  shoulder,  as  at  E.  I  found 
that  in  some  cases  the  fracture  in  the  colfaum 
was  due  to  the  over  pressor^  of  the  Ml 
screw  point  upon  the  shaft  In  ofH 
stances  the  use  of  wet 
tapering  condl^ 
If  theser^ 
tlio  r" 
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the  collar,  and  these  conditions  prevailed  in 
some  of  the  broken  collars. 

The  Lengthy  Set  Screw  Is  an  Amioyanoe. 

There  is  always  considerable  annoyance 
experienced  when  set  screws  are  used  wJiich 
are  too  long.  The  set  screw  of  unnecessary 
length  in  collars  is  liable  to  catch  upon  the 
clothing  of  workers  and  do  damage.  The 
long  set  screw  is  more  likely  to  become 
bent  than  the  short  or  properly  adjusted 
screw.  Fig.  6  is  an  illustration  of  the  set 
screw  of  extreme  proportions.  Because  of 
the  projecting  upper  part,  the  screw  often 
gets  bent,  as  at  F,  and  a  new  screw  will 
have  to  be  substituted. 

In  passing  through  a  flour  mill  recently 
I  saw  that  they  had  made  up  for  the  ex- 
treme length  of  some  of  the  set  screws  in 
shaft  collars  and  hubs  of  wheels  by  using 
washers  as  in  Fig.  7.  The  washer  system  is 
a  poor  one.  Often  instead  of  washers  there 
are  some  unusual  parts  employed  to  fill  the 
space,  as  is  shown.  Sometimes  when  the 
thread  work  of  the  set  screw  is  exhausted 
through  wear  and  tear,  the  hole  is  bored  out 
and  a  thimble,  G,  is  substituted.  This  thim- 
ble is  cut  with  the  threads  to  correspond 
with  the  threads  of  the  set  screw.  The 
thimble  is  brazed  into  the  part  where  it  be- 
longs and  becomes  quite  as  strong  as  the 
original  solid  portion.  Fractured  portions 
of  set  screws,  with  the  defective  part 
at  the  edge  of  the  bore,  as  at  H,  Fig.  8, 
are  not  uncommon.  I  located  a  num- 
ber of  instances  in  which  the  set  screws 
had  come  into  contact  with  some  object  and 
were  partly  bent  over  and  turned  off.  When 
the  set  screw  gets  into  this  condition  the 
only  remedy  consists  in  substituting  a  new 
one.  In  many  cases  the  attempt  to  turn  the 
set  screw  out  will  wreck  the  screw  and  snap 
off  the  head.  Then*  it  will  be  necessary  to 
drill  the  stub  out  of  the  hole,  or  a  cold 
chisel  may  be  used  to  cut  a  slot,  and  then 
the  stub  can  be  turned  out. 

Diameters  of  Set  Screws. 

We  next  refer  to  the  diameters  of  set 
screws  as  they  were  seen  by  your  corre- 
8X>ondent  In  Fig.  9,  at  I>  is  shown  the  set 
screw  of  fair  or  medium  diameter,  as  em- 
ployed in  tumal  cases.  If  one  were  to  look 
througli  the  shops  and  mills  he  would  soon 
locattt  Intttnces  in  which  there  were  set 

of  mnch  greater  diameter  than 

•flp-weighted    set    screw    is 

Mrt  into  which  it  has 

Hire  the  meti^l.    On 

mry  slender  set 

'rf  wlilch  we 
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devoid  of  the  substantial  bodywork  needed 
to  make  a  firm  3Crew.  The  happy  medium 
is  what  the  machinist  seeks  for. 

The  long,  slender  set  screws  are  danger- 
ous. They  are  likewise  much  bother.  It  is 
frequently  difi^cult  to  keep  the  thread  plan 
correct.  In  the  same  cut  we  show  the 
broken  or  Worn-headed  set  screw,  and  these 
may  be  found  in  some  of  our  best  shops. 
The  monkey-wrench  in  the  hands  of  the 
new  man  often  causes  defects  of  this  nature. 
Sometimes  the  edge  of  the  head  is  worn  off. 


The  defective  part  is  designated  I,  and  the 
remedy  is  a  new  set  screw. 

Excessive  Pressure  and  Results. 

Many  times  split  hubs  of  gears  and 
wheels  are  cracked  in  power  plants  because 
of  unnecessary  pressure  of  the  set  screw. 
Fig.  10  explains  the  point  in  mind.  The  set 
screw  Is  fitted  into  the  shouldered  portion 
of  the  hub.  Perhaps  the  set  screw  \)q\»5l  ^A 
adjusted   Into   a  dcv>^«e»\wi  Vo.  XJaa  ^w&Xiu 
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An  nnusnal  strain  draws  the  part  over  and 
tlie  point  of  the  set  screw  rides  the  common 
level  of  the  surface  shaft.  The  result  is  tliat 
the  set  screw  is  forced  outward,  often  to 
the  degree  of  opening  the  hub,  as  at  M. 
This  is  fixed  in  some  cases  l)y  the  use  of 
metal  bands  about  the  fracture. 

Alignments  by  Means  of  Set  Screw  Pointe. 

It  is  not  out  of  the  ordinary  to  find  sam- 
ples of  crude  work  with  set  screws  as  repre- 
sented in  Fig.  11.  I  have  often  met  with 
examples  of  setting  with  set  screws  like 
this,  in  which  the  shaft  is  of  too  small  diam- 
eter for  the  collar  or  hub.  The  workman 
tries  to  overcome  the  trouble  by  adjusting 
inward  on  the  set  screws.  The  chances  are 
that  the  shaft,  N,  will  be  thrown  quite  far 
out  of  line,  unless  there  are  an  equal  num- 
ber of  set  screws.  In  the  case  shown  the 
set  screws  are  two  in  number  and  so  set  that 
the  points,  R  and  P,  force  the  sliaft  off  from 
the  center  of  the  bore.  Sometimes  the  shaft 
is  held  In  the  center  by  using  strips  of  metal 
as  keys  on  the  side  opposite  the  set  screws. 

This  is  a  slip-shod  way  of  doing  work. 
A  better  way  is  to  insert  a  sleeve.  The 
only  proper  way  is  to  remodel  the  parts  and 
adjust  them  only  when  the  collar  tits  snugly 
to  the  shaft.  Fig.  12  is  a  set  screw  arranged 
for  turning  with  the  screw-tlrivcr  blade  and 
monkey-wrench  as  well.  It  is  seldom  pos- 
sible to  get  a  good  grip  with  tin?  screw- 
driver. Still  there  are  numerous  set  screws 
employed  whic'h  are  manipulated  entirely 
by  the  screwdriver.  -TRAVET.ER." 


TELEPHONED  FROM  A  RAFT  IN  A  WATER 

TOWER. 


HOW  TO  WEIGH  IRREGULAR  CASTINGS. 


Irregular  shaped  anchor  patterns  can  be 
made  the  right  size  so  that  tlio  castings 
will  l>e  of  the  weight  desired  after  the  nh'th- 
od  shown  in  the  illustnition.  Of  course 
many  know  that  a  cubic  inch  of  iron  weighs 
.26  pounds,  snys  the  Pattern  Maker,  and  if 
th»»  vohinic  of  any  piece  is  known  the  rest 
of  the  niiitter  is  easy.  lUit  irregular  shap«'M 
lire  often  difficult  to  figure.  Immerse  th*' 
pattern  in  water  until  the  pail  Is  Just  full, 
then  reniov«»  it  ami  measure  the  depth  of 
the  water  lielow  Uw  top  of  the  i>;iii.  Mul- 
tiplying this  distanr«»  by  the  area  of  the  i>ail 
gives  the  vohinit*  of  water  displaced.  It  is 
obvious  that  the  volume  of  the  water  dis- 
placed is  equal  to  the  volume  of  the  pat- 
tern. This  method  Is  applicable  to  any  ir- 
regular patterns.  Where  there  are  cores 
which  are  gymmetrlcal  it  Is  easy  to  figure 
their  volumes  and  deduct  them  from  the  vol- 
ume of  the  water  displaced. 


The  inside  of  a  large  standpipe  l)elonging 
to  the  water  company  at  Paducah,  Ky.,  was 
painted  recently,  the  painters  doing  their 
work  from  a  raft  which  floated  upon  the 
water  within  the  pipe.  In  all  previous  times 
staging  had  been  used  within  the  pipe,  but 
this  time  the  staging  was  done  away  with, 
and  telephonic  connection  was  established 
between  the  men  in  the  pipe  and  the  en- 
gineer in  the  pump  room.  When  the  men 
had  painted  as  high  as  they  could,  they  sig- 
naled the  engineer,  who  raised  the  level  of 
the  water  in  the  pipe  to  the  required  height, 

and  the  men  procee^led  with  the  woric 
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THE  TINTOMETER. 


The  tintometer,  devised  by  J.  W.  Lovl- 
bond,  of  Salisbury,  England,  is  an  instru- 
ment by  means  of  which  the  color  of  any 


The  Tintometer 

object,  liriuid  or  solid,  opaque,  translucent 
or  trans])arent.  can  be  measured  and  an- 
«l3'Z(Hl  in  such  a  way  as  to  permit  the  keep- 
ing of  a  simple  and  easily  understood  rec- 
ord; and  for  facilitating  the  establishment 
of  color  standards  and  promoting  adherence 
to  them. 

A  set  of  standardiz(Mi  colored  glasses  is 
used  in  making;  the  tests.  The  standard 
glass  is  placc<l  at  .1.  and  the  object  tested 
at  V.     The  olfscrviT  looks  into  the  box  (B) 

at  ('. 
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HACK  SAW  WRINKLE. 


The  following  Is  a  very  expeditious 
m(>thod  to  obtain  a  wide  slot  in  a  minlmnm 
of  time:  Instead  of  nsing  one  saw  blade  in 
the  frame,  simply  add  more  blades,  accoid*  ' 
Ing  to  the  width  of  the  slot  required.  Tldi 
will  be  found  to  save  much  tcdiouB  labor  IC 
filing. 
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HOW  TO  FOLD  A  BAHD  SAW. 


The  proper  method  of  folding  a  band  saw 
Is  not  easy  to  discover  without  help,  bat  by 
means  of  a  practical  demonstration  is  very 
quickly  learned,  says  a  correspondent  of  the 
American  Machinist,  who  proceeds  to  ex- 
plain Just  how  it  should  be  done,  as  follows: 

Fig.  1  shows  a  saw  which  has  been  folded 
as  required.  Fig.  2  shows  the  beginning  of 
the  operation  with  the  saw  open  and  in  posi- 
tion for  making  the  first  twist.  The  lower 
part  rests  on  a  clear  space  on  the  floor  at  a 


Toldinff  ft  Band  Sftw 

convenient  distance  in  front  of  the  operator, 
who  stands  holding  the  upper  part  as  shown 
by  the  hands.  It  will  be  noticed  in  Fig.  1 
that  there  are  three  folds,  and  that  of  course 
they  cannot  lie  level  all  around  as  a 
broken  saw  can  be  rolled.  In  Fig.  2  the  saw 
is  twisted  in  the  direction  of  the  arrow,  and 
it  will  be  noticed  in  all  the  views  that  the 
twist  is  always  in  the  same  direction.  Sup- 
posing the  saw  to  be  held  with  the  teeth 
away  from  the  operator,  the  first  twist  turns 
the  part  in  the  vicinity  of  the  hands  with 
the  teeth  toward  him.  If  the  entire  saw  is 
allowed  to  spring  freely  while  twisted  in 
this  way,  this  has  the  effect  of  throwing 
the  lower  part  of  the  saw  into  two  loops, 
as  shown  in  Fig.  3,  although  Fig.  3  really 
goes  a  step  beyond  this  stage  and  shows  the 
next  twist  commencing.  Fig.  4  shows  that 
4|ie  iffect  of  the  first   twist  can  be   very 


simply  obtained  by  merely  laying  the  saw  on 
the  floor  and  drawing  one  part  over  the 
other;  but  nevertheless  in  folding  a  saw  it 
is  easier  to  obtain  this  effect  by  a  twist,  as 
in  Figs.  2  and  3.  Fig.  5  shows  how  the  saw 
is  to  be  twisted  after  it  has  assumed  the 
Fig.  4  position.  This  final  twist  when  com- 
pleted allows  the  saw  to  fall  easily  into 
three  coils.  The  first  two  loops  form  two 
coils  which  turn  one  over  the  other  when 
the  third  is  formed.  The  third  coil  is 
formed  as  soon  as  the  remaining  part  of  the 
saw  is  twisted  completely  over.  The  rings 
then  will  adjust  themselves  and  will 
not  open  again  unless  untwisted. 
Untwisting  can  very  easily  be  done 
by  anyone,  although  it  is  seldom 
that  a  person  can  discover  by  care- 
fully opening  a  saw  how  to  fold  it 
again. 

Fig.  6  shows  the  operation  prac- 
tically completed.  The  two  lower 
loops  are  overlapping  each  other 
with  their  teeth  uppermost,  and  the 
upper  loop  still  has  its  teeth  toward 
the  operator  and  merely  requires  to 
have  them  turned  upward  and  the 
loop  allowed  to  fall  and  adjust  itself 
with  the  other  two.  Fig.  7  shows 
the  saw  completely  folded,  but  with 
its  colls  raised  vertically  to  show 
how  they  lie. 

Saws  in  use  can  be  handled  and 
stored  much  more  conveniently 
when  folded  in  this  way  than  if  they 
are  kept  at  their  full  diameter.  A 
broken  saw  can  easily  be  rolled  up 
and  tied  by  anyone,  but  an  endless 
saw  cannot  be  rolled,  and  there  are 
many  workmen  who  only  know 
how  to  manage  a  broken  one. 


POLISH  FOR  HARDWOOD  FLOORS. 


A  fine  wax  polish  for  hardwood  floors 
may  be  made  as  follows:  One-fourth 
pound  of  potash  mixed  with  equal  weight 
of  water,  boil  and  add  gradually,  stirring 
all  the  while,  one-half  pound  of  yellow 
bees-wax.  Boil  up,  then  pour  In  one  pint 
of  water  and  heat  till  it  looks  milky.  Ap- 
ply at  once. 


To  find  the  thickness  of  lead  pipe  required 
when  the  head  of  water  is  given,  multiply 
the  head  in  feet  by  size  of  pipe  wanted, 
expressed  decimally,  and  divide  by  750.  The 
quotient  will  give  thickness  required  in 
hundredths  of  an  inch. 
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Dissolve  ^3  pound  of  aspbaltam  nnd  ^-j 
pound  of  poundMl  tv^la  lu  2  pounds  of  tat 
oil.  3Ilx  Iiot  In  an  Iron  kettle,  but  do  uol 
■How  It  to  come  In  contuot  with  Itie  Are. 
It  mar  be  used  ns  soon  n»  cotd.  and  Is  good 
botb  for  outdoor  woodwork  and  ironwork. 

BOW   TO   MAKE   A    TKATELIHG   CKAHE. 

An  Inexpensive  and  veiT  eatlsfa'^toiT 
traveling  crane  for  tbe  plant  where  tbere  is 
a  great  deal  of  beary  lifting  in  connection 
with  repair  work,  etc..  may  be  m:'de  at 
houie,  says  tbe  Street  Railway  Review. 

Slake  of  axlO-ini-h  pine  timbers  two  A- 
fraiues  to  St  singly  into  an  extra  heavy  12- 
Inch  I-beam.  {See  sketch).  Pass  bolts 
through  lioib  timbers  above  and  below  the 
I'beam  aud  fasten  substantial  cross  pieces 
diagonally  across  the  two  legs.    Notch  out  a 


means  of  It  a  piece  of  apparatns.coD  be 
picked  up  and  moved  from  15  to  18  feet 
along  the  length  ot  tbe  I-beam  in  a  ver; 
short  time. 

Fonr  men  can  set  op  such  a  crane  In  a 
half  day  and  when  it  is  not  In  use  It  can  be 
taken  apart  and  stored.  Its  cost  would  be 
approxlmaiely  |150;  a  20-root.  12-Inch  1- 
l>eam,  wei^hlnj:  40  pounds  per  foot  costing 
(24;  carriage  can  be  built  at  macblne  shop 
for  (30  und  a  5-ton  hoist  of  12  feet  lift 
would  i-o8t  about  (85. 

A  HAHDT  TRESTLE  FOR  TRS  REPAIR 


A  bandy  device  to  keep  a  buggy  tongue  or 
shafts  from  ^lippinjc  off  the  trestle  while 
Ironing  or  repairing  is  descrilied  liy  a  corre- 
spondent of  tht'  American  Blacksmltb.  A 
numl>er  of  boles  are  lured  in  the  trestle 
to  receive  a  Y-shaped  Iron  piece  mode  with 
a  -H-inch  stem  and  >.j-lnch  branches  and  hav- 
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g  a  collar  welded  to  tlie  stem  2  Inches 
from  the  crotch.  The  device  is  so  simple 
and  sives  so  min-b  aiinoyam-e  that  It  Is  well 
worth  the  makini: 

TEMPERING  SPRIHGS. 

FiMb  or  1<:ink  oil  Mies  K'st  in  tempering 
sprin^S'  It  Sives  stiari>cr  t'-mper  tlian  black 
oil  OT  cottoD'Seed  t>ll.  niien  using  fish  oil 
sprlni^i  will  stand  up  better  if  a  shade  less 
Iifal  U  used  for  teuiperiug,  than  when  oalng 
b!ack  oil. 


A  HANDY  CLAMP  FOR  ANT  PURPOSE. 


l-.L.t.!'.! 

ITlsht.   ! 


u!  I  line  wagon -box 
■rt.  can  lie  used  for 
l::s  U  to  t>e  done 
;•!].  says  a  corre- 
Li!l'.    and    Wlted- 


'■:..  V-\V-  !r..li.-i  by  G  te* 
l-'-ii;:.  nn-1  ey-  tiirni":  and  wrMr'd  at  one  end. 
four  Iii-lif'  tri'VA  th-  ty>-  the  b^tr  ts  tnnwd 
at  r!;:ht  an::'.i.s.  eJv'cwlsc.  B  Is  made  of 
^.xli^ln<'h  Imn.  and  made  to  slide  and  Mop. 
anywhere  on  A.  C  Is  a  crank  of  %-li 
Iron,  6  Inches  crank  and  14  inotaea  ■ 
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The  straight  psrt  Is  threaded  and  works  In 
the  eye  o(  A,  which  la  sleo  threaded.  D  Is 
a  wasber  that  Is  fitted  on  C  by  a  shoulder 
being  filed  for  the  washer  to  work  against 


The  end  of  tbe  rod  Is  riveted  so  as  to  bold 
tbe  wasber,  D.  No  notches  are  needed  In 
the  bar  A  to  hold  B;  it  will  not  slip  when 
weight  comes  upon  It,  but  will  hold  the 
firmer. 


How  to  Htamn  the  DiSaianca  In  Expanded  EnerfT 

in  Operating  Hand  Tools  and  Powbi- 

Driven  Hachineiy 

Nowadays  there  are  two  classes  of  black- 
smiths, each  having  a  distinct  and  widely 
different  motive  in  Its  calling.  We  do  not 
«peak  of  the  blacksmith  who  uses  power- 
driven  machinery  and  the  blacksmith  who 
does  not.  though  truly  a  distinction  could 
be  drawn  there  by  naming  the  one  as  out-of- 
date  and  tbe  other  as  modem.    But  here  the 


HOW  TO  HAKE  A  SHOCKING  MACHINE. 

A  good  shocking  machine  may  be  made 
out  of  a  telegraph  Instrument  as  follows: 

Fasten  one  of  tbe  batteiy  wires  on  one 
of  the  binding  posts  of  tbe  Instrument  and 
fasten  the  other  wire  on  the  regulating! 
screw,  A;  connect  B  wltb  tbe  other  binding 
post.  To  prevent  contact  when  the  arma- 
ture is  pulled  down  put  a  piece  of  paper  or 
thin  robber  under  the  regulating  screw,  B, 
at  C.  The  armature  acts  as  a  contact 
breaker  as  on  the  Induction  coll.  In  order 
to  feel  tbe  shock,  fasten  two  handles  on  tbe 
binding  posts.  The  shock  Is  regulated  by 
the  regulating  screw,  A. 


Wm.  J.  Slattcry,  of  Erasworth,  Pa.,  who 
sends  In  this  shop  note,  says  an  instrument 
or  this  kind  will  give  a  stronger  shock  than 
many  high-priced  medical  coils. 


Our  readers  are  Invited  to  contribute  to 
ttli  deiiartment    We  can  use  rough  pencil 
i;  onr  artist  will  fix  tticm  up  proper- 
3m  editors  will  do  the  rest 


classes  referred  to  are  composed  of  tbe  time- 
honored  smith,  fabled  in  song  and  story  as 
honest  and  brawny,  who  blacksmiths  to  earn 
Ills  daily  bread,  and  tliat  growing  class  of 
men  of  many  crafta  and  professions  who 
have  taken  up  blacksmlthlnK  from  pure  love 
of  the  work  and  of  meclmnlcs  In  general. 
Tbe  smith  of  thla  claRB  may  be  honest  or 
not  as  It  happens  and  his  muscles  may  be 
as  flnhby  as  an  Infant's,  but  according  to 
tradition  (he  strenuous  recreation  should 
rectify  any  fault  in  either  direction,  and 
surely  for  developing  the  strength  no  young 
man  could  choose  n  better  form  of  atliletics; 
foot-ball,  tennis,  rowing,  bunting,  none  of 
the  popitinr  sports  are  to  be  compared  to  It. 
Until  the  end  of  tlipe  there  will  Iw  some- 
thing sociable  and  alluring  about  tbe  blazing 
forge  and  the  clanging  hammers. 

Blacksmiths  who  come  within  this  la 
class  and  who  are  nstially  amateurs  si 
by  all  means  learn  to  handle  tbft  fa»:Uk 


ISO 
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Tell  Id  oMer  to  cany  oat  tbeir  purpose  and 
should  Install  power-drlTea  tnacblneiT  only 
after  the  band  tools  can  be  managed  per- 
fecttj.  Many  power-drWen  machines,  how- 
ever, are  to  be  found  In  the  little  backyard 
ahopB  where  amateurs  practice  the  cmft  at 
night  after  a  long  day  In  the  office  and  in 
the  shop  where  the  fHrmer-Bmlth  likes  to  do 
his  own  repairing.  But  the  blacksmith  who 
depends  upon  this  work  [or  bread  and  goes 


by  the  man  who  could  utilize  machinery 
driven  by  a  gas  engine  or  other  power  to 
do  much  more  work  In  a  shorter  time  with 


:^^B 


IT  for  WBlxhlDs 

on  day  after  day  depending  only  on  the  re- 
sults of  hand  tools  when  by  means  ot 
power-driven  machinery  he  might  accom- 
plish many  times  the  results  Is  very  much 
like  the  man  who  hid  his  talent  and  from 
whom  all  was  taken  away. 

In  either  cnse  the  following  tests  given  by 
the  Blacksmith  and  Wheelwright  will  be  In- 
teresting. To  the  amateur  because  they  will 
.  give  him  a  fair  Idea  of  what  he  can  do  and 
to  the  behind 't he-times  emltb  In  that  they 
will  demonstrate  how  much  Is  to  t>e  gained 
by  the  use  of  power. 

Fig.  1  Is  an  apparatus  composed  ot  a  small 
portable  scale.  The  top  frame  is  secured  by 
rods  Imbedded  In  the  sides  of  the  scale.  By 
means  of  this  scale  a  smith  can  easily  ascer- 
tain how  much  be  can  lift.  To  do  this  he 
crouches  on  the  platform  with  his  back 
against  the  frame  and  his  arms  resting  upon 
a  block.  Supposing  that  the  hand  block  and 
the  frame  together  weigh  15  pounds  and 
that  the  blacksmith's  weight  Is  ITS  pounds 
the  scale  arm  will  Indicate  190  pounds.  By 
the  smith's  pressing  upward  against  the 
frame  with  his  back  the  number  of  pounds 
Indicated  Is  Increased  and  tbia  Increase  is 
the  weight  he  can  lift  The  experiment  may 
be  carried  furiber  by  setting  a  number  of 
pounds  to  be  lifted  In  a  given  time  and  prac- 
ticing until  the  object  Is  accomplished.  Were 
the  smith  to  keep  up  tills  test  for  two  hours 
at  a  time,  at  the  end  of  that  period  he  would 
find  that  his  wefKht  bad  decreased  several 
pounds.  This  dllTcrence  In  weight  is  the 
actual  measurement  of  the  energy  he  es- 
peada  in  that  amount  of  work  and  measure- 
zamntB  made  la  this  way  give  eome  starillng 
Sgarem.  Surplus  energy  ia  foollshl;  expended 


a  much  smaller  expenditure  of  energy,  and 
at  the  end  of  the  day  he  would  be  able  to 
go  home  Id  a  less  Irritable  frame  of  mind. 
In  Fig.  2,  Is  shown  a  brake  or  dynamome- 
ter for  weighing  the  friction  of  work  done 
by  hand  or  by  machinery.  It  conalats  of  a 
metal  band,  A,  clamped  around  the  pulley 
of  a  machine  by  means  of  a  Imlt  and  nut. 


Between  the  band  and  the  pulley  are  placed 
wootlen  blocks.  Arms,  B,  B,  are  fastened  to 
the  metal  band  at  one  end  and  bolted  to- 
getlier  near  the  other  end  which  rests  upon 
a  scale  block,  C,  and  depresses  It,  thus 
weighing  the  friction.  By  multiplying  the 
scale  weight  so  found  by  the  circumference 
In  feet  of  a  circle  having  a  radlna  equal  to 
the  length  of  B  and  then  by  the  numt»er  of 
levolutioTW    m&&«    by     the     pulleys     ttie 
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itpiMtDib  of  work  (?au  be  compuled.  At- 
Inrb  curli  n  hrnke  to  u  ffrintlsloiiL-  with  the 
Itrlper  tarnlns  Itie  trruak  and  wi'tgb  Lbe  frlc- 
hloD,    Conipatv  tbe  results. 

PIB.  3  Is  itn  escellrnt  dfvW  for  leslliiK  the 

■foree  of  u  lilow.    A  scale  U  niarkeO  off  to 

KkIiow  tlip  bi^lght  to  which  the  dummy.  D. 

■■■  forced  by  n  Mow.    Ttin  elnke.  A.  is  sinick 

ritb  a  sh-dge,  Oie  blow  depreBsen  lUe  sprlnE, 

:.  which  opernlp"  tUi-  levpr.  C,  by  whiebthe 

Minnray  is  for(-«i  tiiwnnl  the  top  of  the  rack. 

Tbe  force  nf  h  blow  from  a  fledge  or  ham- 

■  mer    (Fie.   4)    derionda   upon   the  wny  the 

Klinn<tlc  Is  gmsped  and  how  It  Is  swung  and 

^Iso  mtoQ    till-  weight  of    the  hammep.  the 

Biinaren«B8  of  the  blow,  tbe  streugth  Of  tbe 


can  do.  By  nieaas  of  a  dynamometer  th« 
exact  power  of  a  team  of  horses  may  be 
nioasured.  The  dyoamonieter,  (Fig.  6) 
prises  n  spring,  A  A,  with  a  needle,  B,  and  a 
gnidnated  scale,  C.  D  is  a  strip  of  paper 
mleil  to  eorrespood  wlUi  Itie  scale  and  Is 
cniised  to  move  under  the  needle  nt  a  unl- 
forui  rate  by  means  of  rollers  which 
moved  by  a  train  of  gparlng.  the  whole 
belni;  enclosed  Tn  n  hos  beneath  the  scale. 

Til  tests  made  with  a  draught  horse  draw* 
Ing  a  cart  and  walktu);,  it  was  shown  to  do 
25.920  foot-pounds  of  work  per  minute.  7.080 
fool-pounds  \est  than  the  accepted  unit  of 
horsepower.  This  Is  an  average  result  un- 
der   fuvorubie    conditions,  for,    of    course, 


I  thcsi'  HiiIp  points  are  im- 
portant   to    both    tbe    amateur    and    the 
upfFtcncod     smith,     hut     for     the     latter 
false     I'conomy     to     go    on     using 
Uic  «l«<Ige  which  reiiiiires  the  hiring  of  a 
lelper  and  Is  slow  and  in  the  ouicome  ex- 
ipntdve.    A  trip-hammer  should  he  Installed 
n  evMry  hlacksmtlh  shop.     It  doen  tbe  work 
npldly,  ponnilH  regularly,  Incessantly   and 
^nnl.  and  a  NinKli-  helper  (.'HU  hMUdlf  a  large 
lut  of  worh  on  It  while  an  Increase  In 
^amlngn  will  soon   become  apparent.     Tbe 
WKT  rerjuh-fd  to  operate  steam  hummers 
about    one    horsepower    for    every    100 
ronndo  of  fnlllni;  welRht.     Tbcy  are  rated 
fejr  the  weight  of  die,  ram,  rod  aud  piston. 
J^rlp- ha  miners  arc  rnted  hy  tho  weight  of 
p  hi^ail,  as:  2E-iiouiiil  lienti,  75-i)ouiid  bend. 
.  Tests  of  the  power  of  a  team  of  horses  as 
^tlnt  itgninxt  the  numhw  of  horsepower  of 
It  wnglnp  arr  very  Intfrpsllug-    The  unit  of 
;  or  33.000  foot-pounds  per  mluute  Is 


resistance  Tsries  with  tha  character  of  the 
road. 

with  these  figures  before  us  it  Is  not  dlffl- 
cult  to  believe  that  mechanical  power  will 
In  time  wholly  usurp  physical  power  in 
such  cases  as  those  under  discussion.  The 
illustrations  are  by  courtesy  of  The  Black' 
smith  and  WhoelwrlRht 

SUBMARINE  SINKS  CRUISES. 


The  submarine  torpedo  Ijoat  "Shark, 
manded  by  I.ieuL  Charles  P.  Nelson.  : 
1y  sank  the  cruiser  "Columbia"  of  the  North 
Atlantic  training  school— technically.  The 
"Columbia,"  "Minneapolis"  and  "Prairie." 
were  engaged  lu  target  practice  at  No  Man's 
Ijind  when  their  ofBcers  were  apprised  that 
an  attack  was  to  he  made  upon  them  by 
torpedo  tHiats.  The  "Shark"  succeeded  li 
Kiettln^  wltldu  60  or  60  yards  of  the  "Colum' 
bla"     and     thus     technically     sank 
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HOW  TO  BEIID  PIPES. 


The  process  of  pipe  bending:  is  not  diffi- 
cult when  the  right  way  is  undertaken.  If 
some  other  than  the  proper  way  is  adopted, 
the  chances  are  that  the  walls  of  the  pipe 
will  collapse,  or  the  sides  will  be  cracked 
or  fractured.  Split  pipe,  due  to  an  attempt 
to  make  a  bend  in  its  course,  is  common. 
One  may  find  samples  of  defective  work  of 
this  nature  in  any  shop  and  oftentimes  in 


the  house.  The  aecoiiipanylnff  illustrations 
will  assist  the  novice  In  pipe  bending.  The 
usual  method  of  making  a  bend  is  to  work 
the  pipe  to  the  required  oval  shape  over  an 
object.  Sometimes  tliat  object  Is  the  vise, 
or  anvil,  or  it  may  be  a  round  piece  of  metal 
or  wood  set  up  as  shown  in  Fig.  1  at  A.  In 
making  tlie  bend  over  this  object  the 
cbaneea  are  that  the  pipe  will  be  broken 
oir  aa  at  B,  it  sufScient  pressure  Is  applied, 


or  the  pipe  shell  may  collapse  as  at  D, 
2;  the  mandrel  is  indicated  at  C.     Again^ 
we   find   that  in   many   instances   in   pi; 
bending,   the  pipe    shell    is   split   open 
at  £,  Fig.  3. 

To  avoid  troubles  of  this  kind  and  to 
serve  the  original  strength  of  the  pipe,  th< 
best  way  Is  to  make  some  forms  over  whidEiK' 
to  effect  the  bending.    The  process  of  '^fill- 
ing" or  "packing**  the  pipe  hollows  first  la 
adopted.    One  of  th^  pipe  bending  forms  oM 
a    rotating   order   is  shown   at   Fig.  4.     T  J 
is  very  easily  constructed  at  slight  expense -s 
A  platform  of  wood,  about  3  feet  long  an£» 
1   foot  wide,   is   secured,   to   which   is   at-:! 
tached  the  stand,  G.  for  bearing  the  bend- 
ing disk,  F.    This  disk    is   of    hard 
usually  about  4  inches  thick  and  20  inches 
in  diameter.    A  shaft  made  of  wood  is  put- 
through  to  sustain  the  wheel  in  the  propex^ 
position  and  a  bearing  of  the  wooden  stan 
is  used  for  either  side.    The  wheel  or  bend 
ing  disk  is  therefore  well  sustained  and  i» 
strong.    There  is  a  ''check*'  pin  at  H,  bac 
of  which  the  pipe  to  be  bent  is  adjusted. 

The  "packed*'  pipe  end  is  dropped  bac 
of  this  checking  block  and  muscular  powe'x 
nsed  to  draw  the  pipe  form  back  and  dowx? 
over  the  disk.     In   order  to  assist  in  the 
work,  a  strong  metal  hook  is  screwed  into 
the  wooden  platform  at  K,  and  a  cord,  I,  is 
connected  with  the  hook  and  the  pipe  in 
process  of  bending.     There  is  a  •*twisting" 
bar  of  wood,  J,  inserted  into  the  twist  of 
the  cord  and  the  bar  can  be  turned  and  the 
pipe  drawn  down  to  a  fuller  degree. 

Pipe  Packing. 

To  try  to  bend  the  pipe  cold  on  these 
forms  or  any  other  would  almost  invariably 
result  in  the  breaking  of  the  pipe  walls, 
making  it  necessary  to  restore  the  walls  or 
patch  them.  To  overcome  this  danger  the 
process  of  packing  the  interior  of  the  walls 
with  materials  is  adopted.  Figure  6  illus- 
trates the  mode  of  pouring  molten  rosin 
into  a  pipe.  The  pipe  is  placed  in  an  up- 
right position  and  the  lower  end  is  plugged 
with  a  wooden  plug  or  with  clay.  The 
tunnel,  L,  is  adjusted  into  the  pipe  opening 
and  the  molten  substance  is  poured  therein. 
The  process  Is  simple.  By  this  means  the 
pipe  becomes  quite  solid,  due  to  the  rosin 
hardening  Inside,  and  the  bending  can  then 
be  brought  about  without  any  likelihood  of 
the  walls  collapsing.  To  get  rid  of  the 
rosin  afterwards  is  easy,  as  a  slight  beat- 
ing will  cause  it  to  melt  and  run  out  of 
the  pipe.    It  can  be  used  again  if  desired. 

Anothet  method  of  pouring  the  roain  Is 
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in 


B*iowti  at  Vic.  6,  In  wUcb  a  common  pour- 
iDS  ladle,  H,  la  ntlllEed,  and  the  stuff  Is 
poared  direct  laatead  of  tbrough  a  tunnel. 
Wben  the  cla^-packlng  Is  ased,  the  process 
fa  aa  Id  Fig.  7.  Clay  of  ordlnaiy  character 
Is  seToeted,  and  lamps  removed  b;  the  usual 
puddling  and  rolling.  Then  when  the  clay 
fa  In  a  putty-like  condition,  it  Is  forced  into 
tbe  pipe  channel.  The  packing  Is  done  by 
using  a  common  wooden  plunger,  M.  The 
plunger  can  be  driven  home  by  force  or  by 
nalng  a  mallet  The  kind  of  mallet  usually 
employed  is  shown  at  Fig.  8,  although  any 
sort  of  mallet- would  answer, 

DlBerent  Forms  of  Bending. 
Tbe  average  man  prefers  to  bend  tbe  pip- 
ing by  making  use  of  the  devices  at  hand. 
There  la  always  considerable  bother  at- 
tached when  It  Is  necessary  to  construct 
epeclal  forma  for  bending.  Often  tbe  forma 
are  used  only  a  few  times.  Therefore  a 
goodly  proportion  of  the  bending  of  pipes 
in  sbops,  workrooms,  homes  and  other 
places  Is  done  by  resorting  to  the  vise  or 
the  handy  anvil.  In  Fig.  9  we  Illustrate 
the  process  of  working  the  packed  cold  pipe 
over  tbe  anvil.  Of  course  If  the  pipe  were 
heavy,  or  the  metal  thick,  this  could  not  be 
4one,  but  ordinary  piping  can  be  bent  in 
tbis  form  without  much  dltDculty.  After 
the  filling  of  the  pipe  is  HccompIIshed,  the 
pipe  la  grasped  with  a  hand  at  either  end 
and  the  ends  pressed  down  with  the  anvil 
as  tbe  center  point.  In  order  to  assist  la 
getting  the  properly  described  circle,  the 
common  machinist's  metal  hammer  with 
bell  head  Is  used.  The  strokes  are  npplled 
at  tbe  point  0,  and  the  left  hand  holds  the 
base  end  of  the  pipe.  In  this  way  the  pipe 
can  be  brought  to  a  prescribed  circle  with- 
out fracturing  the  metal.  If  the  vise  Is 
used,  there  Is  danger  of  making  abrupt 
tnms,  as  In  Fig.  10,  unless  precautions  be 
taken  to  avoid  this  trouble.  The  grip  Is 
usually  made  on  the  loaded  pipe  and  then 
tbe  bend  iS' attempted  by  forcing  with  the 
tiands.  I  would  first  make  forms  for  tbe 
vise,  BO  that  the  forms  can  be  closed  in  on 
the  pipe  and  protect  it.  Then  the  proper 
bends  can  tie  made  without  danger  of  de- 
pressing tbe  shell.  The  bell  bummer  Is  also 
used  In  this  work.  One  of  the  handy  styles 
of  hammers  Is  shown  in  Fig.  11,  This  Is 
the  common  machinist's  type  and  can  be 
purchased  at  any  of  tbe  hardware  stores. 
it  is  a  mistake  to  attempt  to  get  tbe  de- 
sired bends  in  tbe  pipe  with  tbe  claw  ham- 
mer. A  mallet  may  be  used  to  some  ad- 
vantage and  without  danger  of  injuring  th» 
Bwtal  pipe  shell. 


A  Handy  Form  for  QnlHc,  Light  Bending, 

It  frequently  happens  tbut  there  ore 
light  pipes  to  be  bent  on  which  it  is  Dot 
desired  to  spend  much  time.  Figure  12  is 
a  drawing  of  a  form  which  is  readily  made 
for  this  purpose.  Get  a  block  of  seasoned 
hard  wood,  about  6  Inches  long  and  same 
size  In  height  and  breadth.  Take  it  to  a 
woodworking  establishment  and  have  It 
bored  through,  say  with  a  2.inch  bit.  Then 
have  tbe  bole  tapered  from  the  center  on 


either  side.  This  tfives  It  the  shape  shown 
111  the  sectional  drawing  of  the  block  at  K. 
Fig.  12.  Tbe  block  Is  tlieu  screwed  or 
liolted  to  the  tm.se  bloi-k  niid  It  can  l>e  u!<ed 
for  tbe  purpose  of  bending  pipe  In  varlDUB 
directions. 

Another  little  scheme  that  Is  simple  and 
handy  Is  shown  In  Fig.  13.  There  Is  a  iMse 
piece  used  for  a  platform  and  to  this  t** 
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SHOP     NOTES 
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HOW   TO   MAKE  A  STEAM   TRAP. 


.   stenm    trap      eboulil    nlwu.vs      be   open 

"When    einpt.v,  so  that    when  the  Btenm    Is 

tiimed   on   tby  w  alt-r  will  drain  out  of  the 

pipes  and  the  pipes  can  drain  themselves 

'  after  tlie  sleani  is  turned  off. 

^K.  The  bonie-ninde  trap  shown  herewith  in- 

^Hlblndes  this  adraatnge  and  also  tiaH  llie  ad- 

^■^nuttnge  that  l>y  the  Taire  arrangement  iu 

^Hlb^top  the  aniimnt  of  steam  can  be  regu- 

^KlMed  according  to  the  requirement. 

^B     It  consists  of  3  feet  of  2-inoh  pipe  with 

H    K  «ip  on  the  bottom  and  a  ciip  on  tiie  top. 

and  tlie  stem  iind  gland  of  a  '/[-inch  valve 

Inserted  In  the  top.     That  stem  Is  attached 

to   a  brass  rod  5  1<!  Inch  In  diameter. 

On  the  bottom  of  tlie  md  Is  a  little  heml- 

st>liei1eal   piece  of  packini;.   which    Is   euffl- 

c-le-ntly  linrd  to  resist  the  action  of  steam. 

■4-xaythlng  softer  than  thl*.  the  steam   will 

fs^^lt  away.    The  ratio  of  expansion  of  brass 

**;*d  Iron  is  practically  as  three  Is  to  two; 

***^ait  Is,  you  will  have  three  polnta  of  cs- 

^'**-  naion  in  brass  to  tivo  in  Iron.     Rieam  at 

►  <^    pounds  pressure  contains  297  degrees  ct 

^Es- Mnperatore.     Taking    200   degrees    as    the 

'"■-Werence  between  the  Inlet  steam  and  the 

-"^^^Uet  water,  a  30-Inch  trap  gives  nearly  1-32 


expansion,    which    Is   sufficient    to 
1  tlie  trap. 

the  steam  on,  and  the  water  m-111 
finch  pipe  and  flit  the 


pipe  at  a  low  presBurc.  As  soon  as  the 
steam  begins  to  come,  the  rod  will  cloae 
the  valve  entirely.  After  tbat  tt  will  open 
itself  slightly  and  allow  the  water  to 
trickle  out  in  a  hot  stream. 


HOW  TO  STRAIGHTEN  PAPER. 


Who  bas  not  been  aimoyed  by  blue  prints, 
drawings  or  other  papers  which,  having 
been  rolled  for  some  time,  refused  to  lie 
flat  when  In   use?     And   yet  It  Is  a  very 


To  Bcruitliun  Ftpsr 

Simple   mnltcr  to  sli'altihtcn   the   paper  ao 
that  it  will  tflvc  no  more  trouble. 

Hold  the  paper  by  the  corners  or  by  the 
ends  and  draw  down  over  the  abarp  comer 
of  Uie  drawing  board  or  table,  or  else  lay 
Ibe  hand  on  the  sheet  at  the  table  edge  and 
draw  the  sheet  through  with  the  otber.  In 
this  way  It  can  be  easily  straightened.  The 
[Ilubtratlon  Is  by  courtesy  of  the  Draftsman. 


FORMULA  FOR  WHITE  METAL. 

A  formula  for  making  white  metal  for 
molor  Ijearings.  which  has  given  excellent 
results  on  heavy  hlgbspeed  service,  is  given 
in  the  Mechanical  Engineer,  of  London,  and 
consists  of  48  pounds  of  tin,  4  pounds  of 
copper,  and  1  pound  of  antimony.  The 
copper  and  tin  are  melted  Qrst,  and  ttien 
the  antimony  \a  aiaieA.. 
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Making  bends  In  leud  pipe  la  not  diffl- 
ealt  but  to  make  u  ncnt  round  Full-sized 
bend  llie  workmnn  eliould  be  properly 
equipped  with  bending  tools,  Ba;s  tlie  Metal 
Work«. 

The  rubber  bender  on  the  market  todaj', 
Conel«tlns  of  s  piece  of  nolid  rubber  18 
Incbes  Innf;  with  a  rope  molded  Into  one  end, 
lias  certain  dlMdvaotuges.  In  use,  it  1b 
STeBsed  and  Innerted  In  the  pipe  to  be  bent 
wblcb  Is  then  bent  over  the  knee,  giving  a 


nweeplns  cnnt-.  Tliere  arc  many  Instances 
wliere  n  square  liend  In  neceHsnr.v.  but  this 
<-nnnot  I>e  Iind  by  use  of  the  rubber  bender 
ivlthout  bentlnt;  the  pipe,  which  In  time 
liiJiin.'S  or  ile»troy/i  the  bender.  hIho  there 
ts  not  enough  heft  In  tlic  bender  to  allow 
of  the  l>lpo  beliiK  ilressiil  Hnffldently  to 
conipensati>  fi>r  the  tlilckiicxs  In  the  heel  of 
the  pipe.    A  very  Iniportiint  point. 

Tlic  si>rinR  bender,  conslHthif;  »r  n  splriil 
BprluK  wound  cldsi'  toRcther  with  a  loop  at 
th"  end  for  icniovliij;  It,  and  iinnally.  24 
Inehes  lonK  is,  Ron  orally  upeaklnp,  (uuch 
handler. 

llefore  making:  n  l>end  with  the  sprinc 
drift  out  the  pipe  and  dre^s  Mniootli.  Hreai- 
the  colt  bender  mid  phieo  fnll  lensth  la  the 
pipe  and  Un'n,  with  the  handle  of  Hie 
drcniMT,  strike  the  pipe  at  the  point  where 
the  throat  of  the  bend  Is  to  be.  hard  enoufrh 
to  dent  the  lend  sllchtiy.  TTent  the  throat 
of  the  t>end  and  the  pipe  for  four  Inches  on 


each  sMe  of  the  heel  of  the  bend  orer  tlie 
furnace  until  It  is  so  hot  that  water  splubed 
on  It  will  fly  off.  Place  the  pipe  on  the  Door 
and  hold  a  piece  of  caTi>et  or  a  bnncli  of 
rags  tlt;htly  In  the  throat  with  the  left  liud 
while  the  right  hand  bends  the  pipe  up 
to  an  angle  of  about  45  degrees,  thus  tU*' 
ciiing  the  lead  in  the  throat  and  thinning  It 
In  the  heel.  Dress  out  any  kinks  that  iDif 
show  up  by  Rtrlklng  the  lead  In  swb  ■ 
uiHuner  as  to  draw  any  aurpluB  lead  tiwn 
the  throat  to  the  lieel. 

Heat  the  lead  as  before;  with  one  bind 
grasp  the  short  end  of  tbe  bend  close  to 
the  throat  and  with  the  other  bold  the  loni 
end  uprlKht  and  Jump  or  pound  tbe  pipe 
on  the  door,  ns  shown  la  tbe  sketch.  Strlkt 
a  few  Rhiirp  blows  on  one  side,  reverse  the 
pipe  and  repeat  the  operation  on  the  othti 
end,  oci-aslonnlly  dressing  the  lead  fron 
throat  to  heel.  In  pounding  tbe  lead  on  tbe 
floor,  strike  with  a  sliding  motion,  tbu 
forcing  the  lead  from  tlie  pipe  to  the  bed 
(C  C  C).  The  bend  Will  soon  be  sqniic 
and  the  pipe  should  then  be  dressed  IM^ 
fe<'tly  smooth. 

To  remove  the  spring  Insert  the  beodliic 
Iron  Into  the  loop  of  the  spring,  place  tlie 
foot  on  the  pipe  as  close  to  the  throat  u 
possll'le,  and  then  proceed  to  twist  tbe 
Kprhig  as  though  winding  It  up.  It  will 
reiii.-li  a  certain  tension  and  then  turn  sud- 
denly, wlien  It  will  be  as  tight  as  before. 
Now  twist  It  again,  and  Just  before  It  tuna 
commenee  to  pnll,  and  at  the  same  time 
keep  twlHtlng.  If  the  pull  Is  kept  up  antil 
It  lunis,  It  will  Rpring  out  about  six  inchML 
after  which  the  operation  must  be  repeated 
until  the  fpring  Is  removed.  After  the 
knaek  of  pulling  at  the  right  time  li 
ncciiiiri'd.  there  will  be  little  troabic  In  re- 
niovhig  the  »|irinK- 

\Mien  a  bend  in  to  be  made  In  the  renter 
of  a  lonjr  pipe  or  when  a  spring  cannot  be 
bad,  the  old  time  sand  method  Is  a  handy 
thini:  111  know.  The  sand  should  be  dean 
and  line.  Place  It  In  n  pan  and  suspend 
over  the  fiirniiee  to  ho.it  It  hot.  Close  up 
one  end  Of  the  pipe  to  tie  l>ent  by  solderini! 
or  liealini;  "ver  the  edges  of  the  pipe  a» 
far  as  possible.  Pam  a  small  bunch  ol 
(Hikiim  down  the  pipe  to  fill  up  the  bole- 
Wlii'ii  the  siind  Is  hot  pour  It  Into  the  pipe 
to  Hie  depth  of  a  foot  at  n  lime  ond  pack 
Ibnrimglil.v  by  dreKStng  the  pipe  till  tbe 
sand  will  stand  no  more.  Close  the  other 
end  with  either  a  wooden  sand  ploit  or  W 
the  flrst  one  was  closed,  being  canM  If 
dress  the  lead  down  tlKhtlj  on  tba  Mil  ■ 
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-fthe  sand  will  have  no  room  to  loosen  up 

^ind  cause  kinks  in  the  pipe  when  bending. 

^^lake  the  bend  just  as  it  is  made  when  using 

springs.     Do  not  press  hard  on  the  bend, 

T)ut  strike  light   blows.     Hard   blows  will 

<»U8e  the  lead  to  spread  and  so  loosen  the 

sand;  light  blows  set  the  lead  up  against 

^he  sand. 


-•-»■ 


HOW  TO  MAKE  A  GREASE  CUP. 


Take  a  1%-inch  nipple  about  4  Inches  long 
«nd  on  each  end  screw  a  cap.    On  the  cap 

leading  to  the  bearing 
there  should  be  a  ^ 
inch  nipple  and  the  top 
cap  should  have  a  hole 
for  the  brass  rod  to 
pass  through.  The  rod 
is  heated  by  the  fric- 
tion between  it  and  the 
shaft  and  this  causes 
the  grease  to  flow  down 
it  to  lubricate  the  bear- 
ing. The  cup  Is  con- 
venient    for     bearings 

'^KVhieh  are  not  attended  to  often,  says  the 

I^actical  Engineer. 


♦♦ 


^^V^ANTS    TO    REMOVE    BROKEN    FIRINO 

PIN. 


I  have  noticed  several  "kinks"  In  the  line 
of  getting  out  broken  studs,  screws,  and 
"tapper  pit  rods,  but  have  never  read  of  one 
:iiist  like  the  one  In  sketch  I  enclose,  and 
xvould  be  pleased  to  hear  from  some  of  your 


Hammer  Stud. 
Breech  Block. 
Position   of   Cock. 
Firing  Pin. 
Nipple. 


readers  as  to  how  they  would  get  at  It. 
The  firing  pin  is  slightly  damaged  and 
must  be  gotten  out,  but  only  the  fore  part 
of  the  nipple  can  be  turned  out  In  the  ordi- 
nary manner.— Wm.  Nak,  Rural  Route  14, 
Grand  Rapids,  Mich. 


HOW  TO  SHAPE  CARRIAGE  SPRINGS. 


There  are  only  a  few  carriage  smiths, 
nowadays,  who  make  their  own  carriage 
springs,  but  it  Is,  nevertheless,  convenient 
to  know  how  to  do  it,  and  there  are  out- 
of-the-way  places  where  the  smith  Is  obliged 


Devlo*  Wat  Bluiplaff  CterrUne  Bprtnfs 

to  make  his  own  springs  for  every  Job  he 
builds. 

The  device  herewith  shown  is  handy  for 
shaping  the  springs  after  the  heads  for 
the  main  leaves  have  been  made,  the  smaller 
ones  drawn  to  taper,  the  center  holes 
drilled  and  the  ribs  and  grooves  for  keep- 
ing the  holes  in  place  made,  says  a  corre- 
spondent of  the  American  Blacksmith. 

In  shaping  the  springs  In  the  device  hold 
the  ends  In  place  by  means  of  bolts  pass- 
ing through  forked  irons,  as  at  AA.  Force 
the  center  up  slightly  as  at  B  by  means 
of  a  screw.  Heat  the  second  leaf  its  full 
length  and  then  with  tongs  and  clamps, 
bend  It  to  fit  the  shape  of  the  main  leaves. 
Shape  the  remaining  leaves  In  the  same 
manner  over  the  one  preceding  each,  mov- 
ing the  forked  irons  clo'zer  together  as  re- 
quired, according  to  the  length  of  the  leaf. 

All  springs  should  be  tempered,  but  the 
tempering  cannot  be  done  satisfactorily  In 
an  ordinary  forge,  for  In  order  to  obtain  a 
uniform  heat  the  full  length  of  the  leaf,  the 
fire  must  be  long  enough  to  heat  It  all  at 
once  and  not  too  quickly,  but  gradually, 
to  be  sure  the  heat  penetrates  the  steel.  A 
coke  furnace  Is  best  for  the  purpose,  heat- 
ing the  spring  as  for  bending  and  perform- 
ing the  work  quickly,  then  spraying  the 
leaf  with  water  until  It  Is  nearly  cold.  This 
Is  sufficient  for  cheap  grades  of  work,  but 
for  the  better  class  the  springs  should  be 
oil  tempered.  To  do  this  fill  a  trough  or 
tank,  large  enough  to  allow  of  dipping  the 
leaf  until  cold,  with  linseed  oil.  After  dip- 
ping the  leaf,  draw  the  temper  by  placing 
It  over  the  fire  until  the  oil  Is  burned  off. 


A  good  shellac  varnish  Is  made  of  3% 
pounds  orange  shellac  thoroughly  dissolved 
in  1  gallon  of  wood  alcohol. 
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RECIPE  FOR  MARINE  GLUE. 


One  part  of  pure  India  rubber  dissolved 
In  naphtha.  When  melted  add  two  parts  of 
shellac.  Melt  nntil  mixed.  Pour  out  on  tin 
until  cold.  Melt  and  use  with  a  brush  at 
water-bath  heat 

Or  take  a  handful  of  quicklime  and  four 
ounces  of  linseed  oil.  Boil,  and  pour  out  on 
a  plate  until  hard.    Melt  and  use. 

Or  take  one  pound  of  common  glue— not 
'fish  glue— in  two  quarts  of  skim  milk.    Soak 
and  boil.     All  these  are  good. 

#  • » 

TO  USE  WRENCH  AS  HAND  VISE. 


A  clever  idea  comes  from  W.  I.  Living- 
stone, Whitman,  Mass.,  who  says:  "The  in- 
closed sketch  is  of  a  6-inch  Goes  wren(!h 
which  I  have  Improved  by  drilling  a  3-16- 
Inch  hole  in  the  knurled  thumb-piece.    This 


H^Hoa* 


Wnnoh   ■•  H«iid  Viae 

enables  one  to  insert  a  punch  or  piece  of  rod 
In  hole  and  so  obtain  a  greater  leverage. 
This  makes  a  good  hand  vise  with  parallel 
Jaws.  By  closing  Jaws  together  and  drilling 
down  and  across  between  Jaws  with  %-inch 
drill,  round  pieces  may  be  more  securely 
held." 


MELTING  BRASS  IN  AN  OIL  FURNACE. 


Tor  melting  a  good  grade  of  metal  for  a 
fairly  heavy  class  of  work  such  as  building 
locomotives,  rotary  oil  furnaces  are  less  ex- 
pensive than  crucibles,"  declares  a  corre- 
spondent of  the  Foundry,  *'but  for  a  very 
'  light  class  of  work,  such  as  melting  yellow 
brass,  the  crucible  is  best."  Manufacturers 
of  crucibles  claim  there  Is  a  great  loss  In 
shrinkage  of  metal  when  melting  with  oil. 
To  sustain  his  statement  as  to  the  advan- 
tages of  the  oil  furnace  the  writer  makes 
the  following  comparison: 

'Ha  the  foundry  I  am  going  to  use  for 
Iliastnti0D  they  cast  3,000  pounds  a  day  on 


an  average,  and  up  to  August  1  used  the 
crucible  furnace.     They  used  two  sizes  of 
pots,  Nos.  200  and  150.    Of  the  No.  200  size 
they  used  on  an  average,  12  a'  month  at 
$10  apiece,  making  $120.     Of  the  No.  150 
pot,  four  a  month  at  $7.50  apiece,  or  |30, 
making  $150  for  crucibles  alone:  far  8,000 
pounds  of  brass  it  will  take  2,250  pounds 
of  coke  at  $5.25  a  ton,  which  is  $5.90  a  day 
for  coke;  costing  $157.40  a  month  for  fuel 
with  a  loss  of  shrinkage  of  metal  averag- 
ing 2%,  per  cent    They  melt  all  good  brass 
of  a  mixture  of  50  per  cent  new  metal  and. 
50  per  cent  of  scrap.     The  new  metal 
copper  80,  tin  10,  lead  10,  and  small  persi 
cent  of  phosphorus.    The  scrap  is  all.rall^. 
roud  scrap,  running  In  weight  from  ^  pound^i 
to  30  pounds  apiece.     Ten  days  after 
furnace  was  running  the  fireman  chargea^>-^ 
1,100  pounds  of  metal,  50  per  cent  new  anoLcr  j 
50  per  cent  scrap,  and  got  1,076  pounds  oo 
castings  and  sprues,  making  a  loss  of  2  2-1  ^  ^ ; 


per  cent,  and  in  the  crucible  2%  per  cent 
loss,  a  saving  of  loss  in  melting.    To  me' 
3,000  pounds  in  the  oil  furnace  at  2  gallocr 
of  oil  to  100  pounds  of  metal,  with  oil  t 
3%  cents  a  gallon  will  cost  $2.10,  quite 
saving  over  $5.90  for  coke  to  melt  the  sacs- 
amount  of  metal.  The  total  cost  of  a  montr 
run  in  which  78,000  pounds  of  metal 
melted  was  as  follows:     When  using 
crucibles,  $303.40,  and  when  using  the 
furnace,  $54.60.     The  difference  ma 
saving  of  $248.80  a  month  not  figuring 
cost    of    lining    furnaces,     either    oil 
crucible. 

"This  oil  furnace  has  two  chambers,    ». 
while  melting  in  one  side  the  heat  ham 
puss  tlirough  the  other  side  to  find  an  ootlt==at. 


Oil 

a 
tike 


and  by  doing  so  heats  the  metal  almost 

a  melting  point;  so  that  in  melting  the 

ond  heat  on  the  other  side  the  cost  of  oil 

very  smnll,  as  two  gallons  for  a  hundrii^  ^"^ 

pounds  of  metal  is  a  high  figure. 

'The  cost  of  the  furnace  is  $950,  all  pa- 
in place  and  ready  to  melt,  and  the  on 
extra  cost  is  a  small  fan,   say  $1,000  al^ 
told.  This  company  was  using  oil  in  thelr^ 
plant  for  other  purposes,  so  all  that  war 
needed  was  to  connect  the  pipes  to  their 
tank.     If  the  oil  tank  had  to  be  put  in 
would  cost  more.    But  to  compare  the 
ways  of  melting,  the  furnace  will  pay  fc^ 
itself  in   less  than   four  months,  and 
sides  it  is  not  so  hard  on  the  melter, 
does  not  keep  the  shop  so  warm.    Ton 
put  your  hand  on  the  oil  furnace  when 
is  melting  and  not  bum  yourself.'* 


Vo 
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PASTE  FOR  DBY  BATTERT. 

The  followiag  Js  Iroiu  Bubier's  Popolur 
Elwtriclon: 

Plaster  of  parte,  1  pound;  osiili>  of  zinc. 
M  poDnd;  saturated  solution  of  elilorlile  of 
>liK,  enough  to  mahe  a  thick  paste.  Mnkt^ 
•  tine  box,  puttlDg  jour  carbon  el^uieut  in 
tbe  center,  at  the  same  time  Insulntlnt;  tliu 
<«>'bon  from  the  bottom  of  the  box  witli 
a  piece  of  fiber.  Fill  the  box  with  the  paste 
■Dd  seal  up  tlghtl:^,  Insulatine  the  carbon 
ttom  the  top  of  the  hox  with  fiber  also.  The 
>1dc  forms  one  i>ole  and  the  carbon  the 
other. 

The  most  effective  way  of  de-magnetlzin;; 
>  watch  Is  to  place  it  insiile  a  coll  of  wire 
■broogh  which  an  alternating  current  ix 
flowing.  Hold  the  wntch  by  the  chain  and 
'wist  It  slowly,  by  turning  the  chain.  After 
thh  treatment  for  four  or  five  minutes, 
Kndoaliy  withdraw  the  watch,  still  revolv- 
iDjC  It  A  common  method  pursued  In  elec- 
tric lifiht  stations  Is  to  lay  the  wotch  down 
OD  the  sheet  Iron  core  of  the  transformer.  A 
piece  of  wood  should  be  placed  under  the 
Watch  to  protect  from  Injury  by  the  hent. 


CHASER  FOR  CUTTING  THREADS. 

"LaBt  week  I  mnde  a  ch.iser  for  cutting 
w  recnttlnB  threads  In  the  lathe,  by  bond. 
for  1-lnch  thread  put  a  1-lneh  pipe  taj)  In 
'he  lathe  and  set  the  gears  for  ll!-i-lni-h 
•lifead.  Then  put  the  chaser  In  the  tool 
'*st  and  feed  against  the  tap  Just  a  few 
tlQiea  up  and  the  tool  Is  done.  I  have  l)eeu 
■  machinist  17  years  but  have  not  seen  tliN 
fethod  printed."— Contributed  bv  I.  II. 
Clagrlch,  328  First  St.,  Grand  Rapids,  Mich. 


HOW  TO  HAKE  A  TORCH  OF  PIPE. 

A  Hiniple  and  inexpensive  torch  may  lie 
lude  of  n  short  length  of  pipe.  Select  llfr 
Inch  jdpe  for  the  purpose,  and 
on  the  tiottou]  screw  a  cast-Iron 
<fap,  one  whleli  is  heavy  enough 
to  foiiu  a  base  for  the  torch 
and  hold  It  upright.  i:se  ii 
mullealile  iron  cap  for  the  top 
and  before  screwing  It  on  tap 
a  hole  for  ^-lucli  pipe  3  or  4 
Inches  shorter  than  the  body, 
and  the  screw-thread  should 
be  aliout  3  Inches  long  on  one 
end.  Screw  It  through  the  cap 
Irom  the  bottom  until  it  pro- 
jccta  about  2|^  inches,  says  the 
Engineer,  and  the  torch  will 
be  complete. 

A  GOOD  SOLDERING  FLUID. 


BEAV7  SCREW  DRIVERS. 

The  young  mecltnnlc  is  very  apt  to  ruin 
one  or  two  Good    screw  drivers    In    trying 

to   Htart   set  s<-rewa 

or  screws  that  have 
rusted  In.  For  this 
and  similar  work 
n  specially  heavy 
screw  driver  is 
made,  the  shank 
being  square  and 
strong.  The  opera- 
tor can  then  put  all 
the  power  he  wiahes 
on  the  wrench,  with- 
out fear  of  twisting 


A  correspondent  In  Bubler's  Popular  Elec- 
trician gives  the  following  recipe: 

Take  a  piece  of  sd'ap  ziuc  or  pure  spelter, 
say  nliout  ^  jMiund,  and  immerse  it  In  a 
half-pint  of  muriatic  add.  If  the  piece 
c-ouipletely  dissolves,  add  more  /inc  until 
the  acid  ceases  to  Imlilile  and  a  piece  of 
metal  remains.  Let  this  stand  for  a  day 
and  then  caivfuli./  pour  off  the  clear  liquid, 
or  tiller  It  through  a  cone  of  blotting  paper. 
Add  a  teaspoonCul  of  snl-ammoiilac.  ami 
when  tboi-oughty  dlsMolve«I,  the  solution  it, 
ready  for  nsp.  Depending  on  the  materials 
lu  be  soldered,  the  iiuautlly  of  sui-ammoni'ic 
can  be  I'educed.  Its  preseni.'e  makes  solder- 
ing very  easy,  but,  unless  Ihe  piirts  are  weli 
heated  so  OS  to  evaporate  Ihe  salt,  the  joints 
may  rust,  and  a  poor  elittrlcal  connection 
result.  Some  coni-enis  put  a  few  drops  of 
glycerine  in  tliclr  solilerlng  fluids. 


It  at  tmidlns  the  blade. 


TAKING  OUT  BRUISES  IN  FURNITURE. 

If  the  bruise  is  \-erj'  small  all  that  Is  noo- 
eswary  Is  to  soak  It  with  warm  water  and 
ajiply  a  reJ-bot  poker  near  the  surface. 
keeping  the  spot  contimmily  wet  until  the 
bnilse  disai)pears,  which  will  occiir  in  a  few 
moments. 

For  lorger  bruises  or  dcnta  wet  the  part 
with  warm  water  and  double  a  piece  of 
lirown  paper  five  or  six  times,  soak  It.  lay 
on  the  bruise,  and  then  apply  on  lop  of  the 
wetted  paper  a  hot  flat  Iron  until  the 
moisture  has  all  evaporated.  Keep  thlB 
process  up  until  the  surface  Is  level. 
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AITGLING  FOR  A  FOOT- VALVE. 


A  good  tool  for  fishing  up  a  broken  foot- 
valve  in  a  pump  was  contrived  by  a  corre- 
spondent of  Power.  An  im- 
pression of  the  valve,  the 
construction  of  which  no  one 
knew,  was  first  taken  by- 
means  of  a  tomato  can  filled 
with  bar  soak,  secured  to  the 
pump  rod  and  lowered  into 
the  well  until  the  open  ^end 
of  the  can  of  soap  rested  on 
the  foot-valve.  When  with- 
drawn it  showed  the  imprint 
of  a  rubber  valve  tilted  up 
at  an  angle. 

The  fishing  tool  was  made 
of  a  strong  wood  screw  fast- 
ened into  the  lower  socket 
of  the  wooden  rod  by  stand- 
ing the  screw  on  its  head  on 
the  bottom  of  the  socket  and 
pouring  babbitt  metal  around 
It,  which  was  hammered 
down  solid  to  keep  the  screw  from  turning. 
When  lowered  into  the  well  a  few  turns 
of  this  tool  sank  the  screw  into  the  rubber 
and  the  valve  was  drawn  up  into  view  after 
which  a  new  foot-valve  was  put  on. 


♦-•- 


REMOVING  LIME  IN  WATER  JACKET. 


The  removal  of  lime  incrustation  is  al- 
ways a  more  or  less  difficult  job.  Muriatic 
acid,  of  course,  cuts  the  lime  and  dissolves 
it,  but  it  is  liable  to  cut  quite  deep  into  the 
iron  as  well  and  leave  it  rusted,  says  Gas 
Power.  A  small  amount  of  common  wash- 
ing soda  used  in  water  after  you  have 
washed  out  the  acid  will  neutralize  the  acid, 
but  you  should  be  careful  to  wash  the  water 
containing  the  soda  out,  as  soda  remaining 
for  any  length  of  time  will  rust  the  pipes 
and  connections,  too.  One  of  the  most  effi- 
cient methods  that  I  have  ever  seen  for 
removing  scale  from  small  automobile  boil- 
ers was  to  use  common  crude  oil  mixed  in 
with  the  water.  The  process  is  this:  First 
disconnect  your  tank  and  drain  all  of  the 
water  out  of  the  jacket,  then  pour  in  about 
a  pint  of  crude  oil  in  the  jacket,  then  fill 
in  with  water  until  the  oil  shows  at  the  top 
outlet  of  the  jacket;  shut  off  the  circulation 
of  water  and  run  the  engine,  carefully 
watching  it  so  that  It  does  not  become  over- 
heated.     Then  engine  should  be  run  until 


practically  all  the  watw  in  Jacket  bolb 
away.  As  the  water  level  goes  down  the 
oil  follows  and  has  a  very  considerable 
loosening  action  on  the  lime.  The  advan- 
tage of  this  method  Is  that  there  is  no  risk 
of  rusting,  but  there  is  some  of  overheating 
and  the  engine  should  be  run  at  quite  low 
speed  In  order  to  avoid  this. 


LIFE  OF  CAST-IRON  PIPE. 


It  Is  extremely  difficult  to  get  any  satis- 
factory estimate  as  to  the  average  length 
of  life  of  street  mains.  Practical  men  In  the 
trade  say  that  it  is  a  question  for  the  chem- 
ist, says  Domestl<^  Engineering.  The  chem- 
ical constituents  of  the  soil  and  the  likeli- 
hood of  exposure  to  electrolysis  have  every- 
thing to  do  with  the  matter.  Where  garbage 
has  been  deposited,  or  the  soil  is  alkaline 
from  any  cause,  the  pipe  may  not  last  more 
than  three  or  four  years.  In  a  good  natural 
clay  or  sandy  soil  pipes  can  easily  last  for 
twenty-five  years.  At  the  City  Hall  it  is 
said  that  eighteen  years  is  a  fair  estimate  in 
Chicago,  where  conditions  are  most  favor- 
able. 


A  SIMPLE  TEMPERING  RECIPE. 


Dissolve  a  small  quantity  of  sal-ammoniac 
iu  water,  make  the  metal  red  hot,  dip  it  in 
the  mixture  and  leave  enough  heat  In  metal 
to  draw  it  back  a  bit.  If  left  to  cool  In 
the  liquid  tools  will  show  too  hard. 

#•» 

TO  REVIVE  FROM  SUFFOCATION. 


By  inhalation  of  poisonous  gases,  vapors, 
such  as  illuminating  gas,  charcoal  vapor, 
gas  in  wells,  sewer  gas,  coal  gas,  mine 
gas.  etc. 

Remove  the  patient  to  open  air  and  sei 
for  a  physician. 

In  rescuing,  avoid  risks.     If  in  a  room, 
open  and  close  the  door  rapidly  to  fan  ai 
force  air  into  it;  break  out  windows, 
not  take  a  light  into  a  cellar,  mine,  welf 
apartment,   or   any    place   where   gas   ha. 
escaped.     Tie  a  rope  around  the  waist  g:^ 
rescurer;  cover  his  mouth  and  nose  with 
handkerchief  wet  with  vinegar  and  water.     . 

Get  the  patient  to  fresh  air.    Dash  coV 
water  on  his  face  and  chest    Use  artlflcff^r:^ 
respiration  the  same  as  In  drowning. 
hot  bottles  to  body;  put  mustard  plasta 
to  heart,  soles  of  feet  and  wrists;  when  r 
coverVikg,  mild  stimulants  may  be  used. 


POPCLAB  UBCBANIC&  1 

I  KAKS  A  GKAVZL  KOOF.  HOT  WATER  FOR  BARBER  SHOP. 


Qo  naaoQ  why    a   erarel  roof 

'  be  a  good  one,  if  only  proper 

^  WMd  materials   are   used   Id   Its 

i  at  least  It  should  be  good  for 

t  expended  on  It  wben  compared 

J  ciigt  of  tin,  galranlzed  or  copper 

P/  RiDrBe,  a   grayel   roof    Is    only 

'i  low  pitcb  or  flat  roof,  as  on  a 

the   gravel    would    eventually 

C  Ood  lesre  tLe  paper  or  canvas  ex- 

1  tJie  weather.     Ordinary  coat   tar 

•  tnlrly  well  for  a  top  coat  before 
"  J  la  spread  on,  if  the  roof  Is  very 
I  the  roof  has  a  good  pitch  it  Is  a 

1  10  mix  8  or  10  pounds  of  com- 
I  irith  the  pitch  while  It  la  boil- 
Init  the  mass  well  with  a  sticic  he- 
B  talien  out  of  the  boiler. 
wre  the  roof  before  covering  with 

*  tt  ia  boarded  tightly  with  matched 
I  following  rules  should  be  ob- 
In  all  cases  the  grain  of  the  roof- 

iMTdg  should  run  In  the  direction  of 
!*•'*  Plfcti— never  across  It— niid  all  Joints 
I  Wiumd  l,e  driven  close  and  Oght.  The 
I  liwinla  BhoUld  be  planed  on  the  top  side, 
""^  Should  be  free  from  shakes  or  knot 
J^lss.  SwBb  the  whole  roof  over  with  a 
'"^^  wash  of  Portland  cement  mixed  with 
"■ater  to  the  consistency  of  thick  pnlnt. 
^  the  roof  dry  for  a  few  hours,  then  lay 
'"'  a  cont  of  good  roofing  paper— tarred  pa- 
''*'  preferred— having  a  lap  of  about  one- 
""ra  of  the  width  of  the  paper.  Over  this 
^'^e  a  thin  coat  of  hot  tnr,  in  which  ground 
'■hegtoj,  mica  or  Portland  cement  has  been 
■"IxM,  In  the  proportion  of  one  bucketful 
"'  cement  to  four  of  hot  pitch.  Let  stand 
"utJl  dry  and  hard.  Over  this  lay  another 
'Mt  of  roofing  paper,  and  on  this  lay  a 
"fckness  of  rough  sacking,  which  must  be 
tacked  down  here  and  there  with  broad- 
'Kaded  tinned  nails,  such  as  tinsmiths  use 
In  roofing.  On  this  sacking  lay  a  thk-k 
coat  of  the  tar  while  hot,  and  then  sprinkle 
ontse  sand  and  fine  gravel  on  the  hot  tar 
Bud  leave  to  harden.  The  tar  must  con- 
tain the  proportion  of  asbestos,  mica  or 
cement  aa  described  In  the  foregoing. 

Such  a  roof  properly  laid  will  last  from 
■even  to  nine  years,  and  may  then  be  made 
good  again  by  a  generous  coat  of  tar  and 
floe  gravel. 

Our  readers  are  tirged  to  contribute  to 
■Vnv  NotM"  any  kink  tber  bate  vorked  oat 
•  mts  tw  nalDg  to  advantage. 


A  correspondent  In  the  Metal  Worker 
olTers  the  following  as  a  siuall  heater  which 
any  mochanlc  ran  fix  op.  Make  n  small 
holler  of  a  piece  of  i-lnch  wrought  Iron 
pipe,  15  Inches  long,  with  the  ends  capped 
and  the  Inlet  and  outlets  arranged  ns  shown 
In  the  sketch.  This  Is  designed  to  He  horl- 
tODtally  and  to  have  ^-Inch  holes  drilled 
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and  threaded  In  each  end,  one  on  the  top 
and  the  other  ou  the  bottom.  This  can  be 
set  up  on  n  stand  or  liracki'ts  sufflclcntly 
high  to  allow  a  one-wick  oil  stove  to  be  set 
under  I(.  The  stove  and  healer  could  be 
Inclosed  In  a  galvanized  Iron  hood,  with  a 
few  liok'S  In  the  tof)  and  a  few  In  the  bot- 
tom to  let  In  fresh  iilr  and  allow  the 
products  of  combustion  to  escape.  The  hoo<l 
should  have  an  opening  largo  enougli  to 
allow  the  oil  stove  to  he  InsertiHl  and  re- 
moved. This  may  lie  set  iiiidi'r  a  sink,  or 
any  place  where  It  will  Iw  out  of  sight. 
The  space  adjoining  It  may  Ik"  protected  by 
asbestos  paper.  If  deemed  niH'cssary.  If 
there  la  gas  in  the  building,  a  gas  flame  can 
take  the  place  of  the  oil  stove. 

HOW  TO  DARKEN  OAK. 

Oak  ma.v  be  Immeillately  and  easily  dark- 
ened by  laying  on  lliiuld  nmniimla  evenly 
with  a  rng  or  l>msh.  The  effect  pindiiccd 
is  just  the  same  as  Is  produtKHl  naturally 
by  age  mid  the  color  will  not  fade.  Itli'liro- 
miite  of  potash,  dissolved  In  cold  water  and 
applied  with  a  brush.  Is  another  method 
of  deepening  the  iwlor,  or  new  oak  may  l>e 
brought  to  any  shade,  or  nearly  black,  by 
the  application  of  a  decoction  of  green  wal- 
nut shells.  Be  careful  to  apply  each  coat 
evenly. 
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ANGLING  FOR  A  FOOT  VALVE. 

\  niun\  tool  for  llsliiiiK  lip  a  t)rnkoii  foot- 
\'.\\\v  111  :i  piiiiip  wjis  «'oiilrIvnl  liy  a  corn^- 

Hpoiiili'iit  of  TowtM*.  All  Im- 
]»rossloii  of  tilt'  valv<».  tho 
fonstnii'tion  of  wliirli  no  tmo 
kiH'W.  WIS  tii'st  takon  by 
iiiraiiM  oT  a  tomato  can  IUUhI 
with  !»Mr  soak.  si'oui'imI  lo  the 
piiinp  i>h1  and  lowcrtHl  into 
tho  well  until  tho  open  oiul 
of  tho  oan  of  siwp  n»HtiHl  on 
Iho  footvalvo.  When  with- 
drawn ft  showiMl  tho  Imprint 
of  a  ruhhor  valvi*  tlltinl  up 
at  an  anuto. 

Till'  lishin;;  tool  wnfl  niado 
of  a  stn>n;r  wihhI  scn^w  fast- 
''    •'  i'I.^nI    into    tho    lowor    wH^kot 

J  of  I  ho  wiHMlon  rtxi  by  tttand- 

-^[^l  inc  tho  st'row  on  Its  hoad  on 

tht'  K^ttoni  of  tho  sockot  and 
(vuriii^  K'lbbiti  nuMal  around 
It.  which  was  hamniorotl 
d.^MT"!  *."■:»'.  to  ktip  :!.o  soi\'w  friMu  turning. 
\\:.tv.  ..■^^^n^l  \v.\o  tho  woll  a  fow  tunis 
!•:  ;*.  >  ;.•. '.  '^..■.  k  :V.i*  s.  row  into  tho  rublM»r 
:.vu  ::.r  >.'./»  I  v\..s  »!r.swn  up  into  vlow  after 
>\:.  .:    :.  r.i'y    ^K:^;.■.vo  was  put  on. 
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REKOVIXG  LIME  IX  WATER  JACKET. 


r-  :  ^  * 
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f    .  .  .?•   •.-/lor.istation   Is 
:    :■<>  .:.*.;■.::  job.     Muiiat 
■*-  \:  •   '..:v.o  and  dis'iulv* 
::     .:.:o  doop  Inii- 

■  •/.  .".  r.:st«*l.  «iaj  >  » 

.:  .  f  ivuinioh  u. 

■"  ■'-■"    Ai'CT   y.Hi    . 
:• '.::r:;Iiz*^'  ' 
.    -    ■'.-  :" ::  :.%  w;-.>h  !.-.■ 

"^  '  •'  *     •>  !k^la    !*"• 

.    :    ..:    ▼* ;.:  nisi   • 

■  *    '  '        *'^"  of  th»'  ... 

'   '    .   ^   vv  ever 

—         *:   :  '^  :\'.ltnm 
-  -     n:  le  oil 

-  •  .  ^sjs  is  t* 
■■    ••    ■ :  ".  drain 

:      •      *      •'.■U    pOU 

:.  iLr  Jackk' 

-:-  ■•::  y^r^ 


.««• 


i« 


^     •■•    ::•■     -IT    :be   euL's 
V;-  r.  i.i    ■  **  :hi:  ::  a^ea  n  "^^   'i 

bi>;.:r»fc      7i»t'i    t*iipi3e  tin  . 


practically    nil 
away.     As  ih« 
oil    follows 
loosening;  u>m. 
tage  of  this 
of  rustins:.  i- 
and  the  en:. 
speed  in  op. 


'.m1  is  placed  over  tbe 
-   I  ho   fulorum   for  the 

■M  iiiiiU  rniitahiiiii:  from 
11:1    iij.iy   !»•  iis«'<|.    IV- 

•  '..'.ivy  iln'riuniiit'tiT.  rt'iim-i. 

•  -^r  riulli    will    ho  n'quin'il. 
iu^l:^  oi'  sl;im  uillk  will  make 
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It  is  •' 
factory 
of  lifo- 
trade  s-.. 

ist,  K:i 

ioal  '•• 

llCOf] 

thh.-. 

has 

fr..- 

th. 
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.  piiunds  of  choe.^e.    Fill  the  l»oil(*r 

:i,  .ind  plai'o  on  tho  stove,     l^ui  ilso 

;•  *iiM-  in  iho  milk  and  slowly  hi*at  to 

.'.  .'r*-.     Now  add  two  t«'asi)onnruls  ••[ 

•  \u:iri  with  watii*.  aUuit  a  half  rup- 

•x-  :!<ld.L^  to  Tho  iiilik.    At  tho  saiUH 

;.:  A  loaspivnfnl  i»f  tN»i;irinir.     I.vt  tb* 

V     .'■:^»«  to  i>«i  doirn'o*.  tako  off  tho  stov«* 

..•\»:-  with  a  rioih:  in  ITi  or  20  minntis 

H*   >'.\'A   bo  suffiiiontly   ri»a;:uhitiHl.     WN-n 

■\  v»M  tb.o  >tovi»  air.iiii.  and  witli  a  tahio 

■  ,  lit  il..»  **nnl  in  all  ilir-.^-tions  so  as  in 

.     \-    i     '.lo  >Ti;:iiI  *'.'.]»?'*:  hi':it  slowly  tn  1ih» 

..*»^    N'.  -rinc  Oil  M-ir-iiuiKy  !•!  i»ri'v»'nt  tl« 

,'  %i  .r.-.n*:  lo  il  0  '.M^ti.iiu  and  burning  or 


..»     %-.'..««i*r 


t.,\t .  :..;     ^^    '* '  -'  '  nndfnl  of  cnrd  upon 
Hii*  .>    V   .^^:.^l   -w.vA  all  the  wbey 
^^U  UV   A\^n  easily.  It  is 
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huiea:!  claxps. 


:   m'j=t  Lot  1^ 

■i  ijilli^'  yi'llow  [.Lrjipb'jnis.  w:i!i 
'ii  :i  cijilliil;,'  of  copper  su:pLalif.  I 
[.ii.)-;pli<.rus.  which  oan  t>»  oliiuint^ 
TiTui  uf  jxiwder.    It  will  t-ii  lenl:.; 

ii'iniicruture  of  210  d^xrw^  C^'Oti- 
T!if  melting  poiot  of  tin  Is  iilx>ut 
IOCS  (cntitnude.  or  ten  ilefr*res  le<s 
e  iBiiilion  point  of  red  phor^pljorus. 
.  this  difference  of  ten  degrees  wbU-U 
be  method  possible, 
^erj  2S  pound:)  of  tin,  take  I  ounces 
liionjs  and  ram  fairly  hard  Into  ih.- 
of  a  crucible  of  sufflclent  size  to 
the  regnired  <iuantiiy  of  tin.  Tlip 
rua  sbould  t>e  covered  wlib  powd- 
ircoQl  and  the  cnicible  warmed  be- 
ing the  pho^ipborus  In,  3Ielt  the  tlu 
ler  cnicible.  bearing  In  mind  the 
t  It  mast  lie  Jn<it  melted  and  not 
ed,  on  account  of  the  fact  that  there 
a  ten  degree  leeway  between  the 
point  of  the  tin  and  the  iTnitlon 
the  phosphorus.  Pour  the  tin  into 
ible  containing  the  phospborns.  and 
iTing  and  allowing  wme  time  for 
place  the  cruclljle  In  the  furnace 
I  off  the  excess  of  pbo^phorux.  Ar- 
eas be  madf-  In  the  same  way. 

»  articles  in  "Shop  Xotea"  depart- 
i  printed  at  end  of  year  In  book 
Un  McentB. 


1=.  :!■*  sLc^  iit  It*  rr^:;*y:ra=:a  ::r..-«  at 

Marl  Iz.  i*:L,o=r.T:z^  Vrwke:;  .lir  and  >itr£ci 
Ifise.  «aj-s  i:a;:wiy  and  UvvEnnive  Essi- 
iieertas.  TL-r  cli.—;.  is  .:=;v  .■»*  j-iaiiu-ai  as 
i"  t»  iiiTitcs.  towtTi-  and  c:ight  readUy  Iv 
adapted  i.>  ^-hrT  fvr:::*  of  work. 

I:  «!.#:>:*  <1  a  *:c-::t  l.:oi-k  of  wixnI  aN>u: 
15  lz.vLvt  Ll^i.  p:;'viiJ  .-.a  tie  grx^ucd  and 
Lav;:t=  an  ln.-a  i-;.::^  hz  into  Us  upper  tide 
3'.  a  su;;^^■.e  i^yic;,  TLe  plate  fom:*  a  sun 
<-t  a-T'.i.  A  liev*  t>f  tprin^  siee!  i#  hio^etl 
It-.  «-se  ^sd  *f  the  t'iovk  and  the  other  fad 
'•f  tL*  K«-:  •^an^cs  a  wat,  the  wbole  Ivlv.j 
■- ■::M-r!.a:ar.i.-ed  \-y  a  weiaht  which  b.iii^ 


When  the  oiH'rator  wislies  w  take  oft 
l.iroken  bose  frum  a  nipple  whii'li  is  lit  |i|> 
used  again,  he  lays  it  on  the  anvil.  leaviui: 
the  clevis  projecting  lieyond  the  steel  sprln;;. 
iind  then  be  literally  siti'  down  ou  the  whole 
job.  Ui9  weiiibt  effectually  olanips  thi> 
l.iei-e  of  hose  pipe  ill  plaie.  and  holds  it  in 
!i  n.ost  convenient  position  for  worklmi. 
When  he  wishes  to  rele:)8e  the  work,  he 
i-ases  up  Oil  hU  soai.  and  the  <.\>unt<'r  weliiht 
on  the  post  carries  seat  and  spring  up  sn 
that  the  hose  Is  instauily  freed.  In  fact, 
■be  act  of  Htandiiii;  up  to  reach  auothiT 
broken  piece  of  hose  lets  tlip  one  wliK-li 
has  been  dlsmautli^d  conio  nut  of  the  nia- 

Tlie  device  Is  rery  simple  and  n»  lliere  is 
practicall.v  nothing  a1>out  it  ti>  wear  out. 
It  hiis  no  maintenance  charge.  The  henvl<>«t 
man  secures  the  best  clamp  on  his  work. 

If  Popular  Mechanics  has  no  rt-presenta- 
five  in  your  shop  write  for  particulars,  and 
learn  how  you  can  earn  money  easily  erefj 
moDtb. 
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,1  ,     I.I    ihr    ixiiH*   Into   Hevenil 
,,i.  I    itr   ii«n«»itM  II   »  *>*<>w  with  a 
,    I.,     I.I  iitihiH   II       ir   the   broken 

,  Ml    I  nil  i«l««'H.  the  pine  in 

'  ^  ,,.iii,       II      II"'  '•«*««'«     an*  very 

'     ,     ,,  Ill    I.I     KIM  1(1,     The     more 

,    ,1,     I.I  I.I  I II  iith'i'N  the  more  the 
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,j[,,,i'l I I  llnhnim  and  l8  very  difficult 
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PUTTING  PLUGS  Off  WATKS  PlPtt. 


('AaHn  stoppers  sometimes  oocaBlon  evpii 
more  diffiiulty  than  corks  in  their  removal. 
An  almost  infallilile  enre  for  a  fixed  stop- 
per is  to  prasp  the  l>ottIe  in  the  left  hand, 
and  with  the  tliumb  press  against  the 
offending  stopper,  while  with  the  ripht  hand 
(gently  tap  against  this  pressure,  using  the 
handle  of  a  knife  or  other  hard  instniment. 
lu  this  way  (rradually  work  round  the  stop- 
per,  which  will  quickly  become  loose 
to  be  extracted. 


While  making  some  chenget  In  the  water 
piping  in  a  large  building  I  nm  across  a 
job  that  I  think  worthy  of  mention,  layt 
a  writer  in  Practica]  Engineer.  The  holi- 
ness of  the  company  occupying  the  build- 
ing necessitated  the  erection  of  a  new  bnild- 
ing  in  the  rear  of  the  main  building,  and 
when  the  contractor  was  well  along  with 
the  excavating  work  It  was  found  that  tlK 
city  water  pipes  were  much  In  the  way,  to 
much  so  that  it  was  necessary  to  break 
and  plug  several  joints. 

I  found  that  to  do  this  would  require  four 
8-inch   plugs  and   two   10-inch   plugs.     Ai 
the  piping  was  cast  iron  and  the  Joints  hell 
and  spigot,  considerable  time  was  lost  look- 
Ing  for  special  plugs.    Only  two  plugs  could 
be  found,  so  I  made  the  following  sugges- 
tion:    I  had  two  blank  flanges  cut  from 
3-16-inoh  lioiler  plate  the  same  diameter  as 
the  spiuot  end  of  the  pipe,  two  8-inch  and 
two    10- Inch.     After    hunting    around    the 
phint  I    found  two  specials,   the    running 
Hize  being  8  inches  and  the  side  outlets  4 
Inches,   which  were  broken   at  the   8-inch 
liell  ends.    Using  a  handle  cliisel,  the  spigot 
end:)  were  cut  off;  tlie  ends  were  14  Inches 
long.     For  the  two  10-inch  openings  I  had 
to  cut  the  spigot  end  off  of  two  lengths  of 
10-inch  cast  Iron  pipe.     Making  sure  that 
the  blank  flan^^es  were  smooth,  I  put  them 
Into  the  bell  of  each  opening  and  with  the 
Hpipot  end   against   that,   and  wedged  the 
pipe  firmly  in  the  center  of  the  bell,  and 
then  drove  in  altout  five  strands  of  thor- 
on«hly   twisted  jnte.     After  all   the  joints 
had  1)een  prepared  in  this  manner  I  heated 
the  lead  and  with  a  jointer  on  each  con- 
ne<*tion  the  hot  metal  was  poured  in.    When 
the  metal  bad  set  It  was  driven  up  In  each 
joint,   and   whi'n  the  pressure  was  turned 
on  the  piping  Hhowe<i  no  signs  of  leaking. 

REMOVING  GLASS  STOPPEBS. 
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mCESGXHCT  KOFB  TISB  FOR  AUTOMO- 

BILBS. 


Rabber  ttres  are  not  always  to  be  bad 
-when  wanted,  bat  a  piece  of  rope  Is  gen- 
erally to  be  found  at  any  farm  house.  The 
Automobile  gives  the  following  valuable  in- 
structions on  making  an  emergency  tire: 

If  a  tire  Is  injured  on  a  run  so  that  it 
cannot  be  repaired,  and  if  a  substitute  is 
not  available,  a  rope  can  be  wound  on  the 
wheel  rim  and  the  car  run  slowly  to  the 
nearest  repair  station.  Before  applying  the 
rope,  the  car  must  be  jacked  up  and  the 
tube  and  shoe  removed  from  the  rim.  The 
clamps  or  lugs  which  help  to  hold  the  shoe 
in  place  are  also  removed.  Procure  a  piece 
of  rope,  of  such  diameter  that  when  wound 
on  the  rim  it  will  project  above  the  edge  or 
clincher  and  thus  protect  it.  The  rope 
should  be  long  enough  to  wind  around  the 
rim  several  times,  so  as  to  completely  fill 
the  space  in  the  rim  ordinarily  occupied  by 
the  tire. 

Before  the  rope  is  put  on,  a  piece  of  wire 
or  strong  cord  should  be  fastened  securely 
to  one  end.  The  free  end  of  this  cord  or 
wire  is  pushed  through  the  valve  hole  in  the 
rim  and  fastened  to  one  of  the  spokes.  Af- 
ter one  of  its  ends  Is  thus  secured,  the  rope 
can  be  wound  on  the  rim.  Care  should  be 
taken  that  the  rope  is  wound  on  as  tightly 
as  possible.  To  do  this  an  assistant  will 
be,  usually,  required,  who  should  turn  the 
wheel  slowly  while  the  rope  is  laid  on  under 
tension.  The  other  end  of  the  rope  is  now 
secured  by  means  of  a  piece  of  wire  or  cord, 
passing  through  one  of  the  clamp  holes  and 
fastened  to  a  spoke,  as  already  directed. 

After  the  car  has  been  lowered  down  and 
the  jack  taken  away,  the  motor  may  be 
started  and  the  car  driven  slowly  to  the 
nearest  repair  station.  When  driving  a  ear 
having  ropes  on  a  wheel  rim  as  described, 
great  care  is  necessary.  When  passing  over 
car  or  railroad  tracks,  or  when  passing  over 
streets  paved  with  stone  blocks,  the  rim 
may  be  ruined,  if  the  car  is  driven  at  any 
but  the  slowest  speeds. 

It  is  well  to  bear  in  mind  that  the  wheel 
which  has  the  rope  on  its  rim  has  a  smaller 
effective  diameter  than  the  other  wheels, 
which  have  tires  on.  Consequently  If  either 
of  the  rear  wheels  are  roped  as  described, 
the  dilferential  gear  will  function  as  long 
as  the  car  is  moving.  For  this  reason  the 
car  should  not  be  driven  any  groat  distance 
under  these  conditions,  as  excessive  wear 
of  the  dilferential  pinions  would  result. 

Ropes  on  one  of  the  front  wheels  will 
lutBrfere  with  the  operation  of  the  car  only 


very  slightly,  and  it  may  therefore  be  driven 
for  a  greater  distance  without  injury  than 
if  one  of  the  rear  wheels  is  roped.  If  there 
are  any  passengers  it  is  well  to  arrange 
them  so  as  to  have  as  little  weight  on  the 
disabled  wheel  as  possible. 


RE-ARRANGING  HEATING  COILS. 


A  steam  heating  coil  consisting  of  a  con- 
tinuous coil  of  pipe  around  one  side  and  on 
the  end  of  a  room,  connected  by  return 
bends,  which  required  15  pounds  of  pres- 
sure to  heat  was  changed  by  a  correspond- 
ent of  Power,  who  w^Ished  to  use  exhaust 
steam  for  heating  so  that  the  room  could 
be  heated  nicely  with  less  than  two  pounds 
back  pressure  on  the  exhaust. 


.  Air  Valve 


Return 
Be-Ammcexnent  of  Steam  Colla 

One  day  after  the  coils  had  frozen  up  he 
broke  the  return  bends  off  at  one  end  with 
a  hammer  and  substituted  a  branr«h  tee 
with  riKht  and  left  nipples  and  couplings  to 
connect  up  as  shown  in  the  sketch,  lie  put 
an  air  valve  on  tlie  top  of  the  tee  and  one 
on  the  end  of  each  loop.  The  beat  could 
then  be  controlled  in  each  loop  separately 
by  means  of  the  air  valve  on  that  loop,  and 
the  whole  arrangement  worked  admirably. 

♦  > » 

Kngineers  are  scarce  in  the  United  States 
navy  and  Rear  Admiral  Charles  W.  Rae, 
enjrlneer-in-chlef  of  the  bureau  of  steam  en- 
gineering, is  urging  special  legislation  by 
Congress  with  a  view  to  increasing  the  num- 
ber of  naval  officers  available  for  engineer- 
ing duties. 
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A  SnfPLB  INSTRUMENT  FOR  ALIGNING 

ENGINES. 


An  instrument  for  alining  enprines  which 
Is  simple  in  constrnctlon  and  particularly 
helpful  in  engine-rooms  containing  a  num- 


''Bulging  of  putty  is  probably  caused  Iff 
the  expansion  and  contraction  of  the  ifood 
during  damp  weather.  As  the  moisture  is 
evaporated  the  surface  shrinks,-  decreafini; 
the  size  of  the  nail  hole.  Ninety  per  cent 
of  the  effect  is  from  this  cause  and  10  per 


Devloo  for  Aligning  Snglnss. 


ber  of  engines  on  which  adjustments  are 
frequently  made  is  described  by  a  corre- 
spondent of  Power  who  says  he  patented  it 
years  ago. 

It  couKists  of  a  frame,  A  (see  sketch), 
which  is  attached  to  the  piston  rod  of  the 
engine,  B,  after  the  connecting  rod  has  been 
disconnected  from  the  crank-pin.  The  rod, 
or  preferably  a  tube,  C,  is  adjuste<l  in  the 
frame,  A,  and  is  perfectly  parallel  to  the 
piston  rod,  B.  This  ro<l,  which  lies  in  the 
same  horizontal  plane  as  the  piston  rod.  ox- 
tends  a  few  inches  b<»yond  the  center  of  the 
crankshaft,  forming  what  is  a  parallel  ex- 
tension of  the  piston  roil.  A.  On  the  end  of 
the  rod,  C.  is  carriiM  the  sliding  adjustable 
head,  D,  wliich  is  fitted  with  a  small  level 
on  the  top,  E,  and  two  adjustable  pointers, 
F,  and  O;  V  is  centered  at  the  center  of  the 
crank-shaft  and  O  at  the  center  of  the 
crank-pin,  and  if  the  crank-shaft  is  true 
when  it  is  rotated,  the  ends  of  these  point- 
ers will  remain  at  the  same  parallel  dis- 
tance from  the  rod,  C.  If  the  shaft  is  not 
at  right  angles  to  the  piston  rod,  on  rotating 
it  and  the  pointer,  O,  tlie  error  may  Imj  easi- 
ly measured  by  observing  the  amount  that 
the  pointer.  D,  slides  in  or  out  of  its  socket 
in  order  to  remain  in  contact  with  the  end 
of  the  crank-pin.  The  slightest  variation 
of  the  shaft  from  a  right  angle  or  a  level 
position  will  be  shown  by  the  Instrument, 
which  may  be  use<l  without  a  great  amount 
of  labor  or  loss  of  time. 

BULGING  PUTTY. 


In  n  paper  read  before  the  Master  Car  and 
Locoin.)tive  Painters,  at  Atlantic  City,  B.  E. 
Miller  reported: 


cent  is  from  the  expansion  and  contracticm 
of  the  nail  and  the  efTort  of  the  wood  fiber 
to  straighten.     It  was  demonstrated  to  the 
committee  ttiat  where  a  small  nail  was  used 
the   bulging  amounted   to   but   little.     The 
Imlging  increased  with  the  size  of  the  nail 
head  and  the  depth  of  set.    It  was  recom- 
mended to  use  none  but  seasoned  lumber; 
use  small-headed  nails  as  possible;  set  tbem 
not  more  than  1-16  of  an  inch  below  the 
surface;  thorouglily  prime  and  second  coat 
all  depressions,  including  heads  of  nails  and 


screws. 


ft 


#  • » 


IMPROVING  A  HAMMER  HANDLS. 


When  putting  a  new  handle  in  a  hammer 
for  use  at  the  anvil  the  following  little 
wrinkle,  given  by  a  correspondent  of  the 
American  Blacksmith  will  be  found  to 
greatly  Improve  it. 


An  ImproT*d  Hammer  w^n^i^ 

Cut  a  ^1-inch  piece  out  of  the  handle  2 
Inches  from  the  hammer  head.  Slot  ent'li 
end  of  the  cut  to  receive  a  piece  of  spring 
ste<»l  3/32-Inch  thick  and  as  wide  as.  the 
handle.  Fasten  the  steel  with  rivets.  The 
extra  work  requires  but  a  few  minmea  looc-. 
er,  and  well  pays  for  the  troobleu 
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A  Tiuufonnei  SpecUllf  For    Thia  Work 

Tlic  .iiiprovoC,  nipld  !iim1  pcoiiomlcnl  metli- 
wl  of  tliun'itiK  froKOii  wiilcr  inid  p.-ia  iiiiips 
is  liy  electricity.  A  new  truiiKforiiicr  for 
this  especial  [hiiixihc  iind  (lesi;;ne(i  tu  work 
on  alternating  oln-uiN  of  fnnn  2.000  to  2.300 
volts,  is  tLe  intnst  Ailitltinn  m  tlic  elect rU';k[ 
iippamlus.  Til?  ti-!iH« former  oiiiTiiti-w  by 
lueiiDii  of  an  ndjuMubte  coro  or  Sus.  sliiint 
cniitrolleil    bj'   a    bund    wlicel   anil    locliiiiK 

The  transformer  nfter  being  locnte<l  clos-! 
to  the  frozen  pipe  bIiouIiI  Iiuvc  tlie  flux  sLiint 
core  dropped  to  lis  lowest  position,  the 
Bccondiiry  connee(e<l  to  the  wiiter  plpt  nrid 
the  priuinrj'  coniiectiHl  to  llie  line.  After 
olosinff  tlie  prluinry  nwltcli  tiie  tihunt  nhoiild 
lie  rallied  hy  ineiins  of  the  oper;illnK  handle 
nntil  a  suffli^icnt  voltn^e  find  current  ore 
olitnined  for  the  piirti<uliir  jiljie  iimier  treiit- 
ment.  The  operating  h:uidl^  Filiinild  tlion  be 
Heeurely  clnmiied  by  nienns  of  tlmiiib  screws 
provided  for  this  purpoiw.  After  tlio  pipe 
ta  completely  thawed,  the  slutnt  should  adnln 
lie  secured  at  its  lowest  position  remiy  for 
the  next  treatment.  In  tluiwinc  utreet  muins 
two  ailjolnlnfr  hydrnnls  can  eonveniently  be 
u»«l  as  terminals.  Scr^'lce  pipes  ciiii  he 
tliawed  o«t  by  nsins  as  terminnis  a  lionsi' 
faucet  ami  the  nearest  Jij'iirant.  tbe  house 
faucet  and  the  service  pljie,  or  a  fnucet  in 
n  neigh  1 10  ling  house. 

In  every  case  dpeclal  precantlon  nnitit  he 
taken  to  make  ^-ooil  connect  loos,  otlierwl.ie 
the  water  faucets,  by  [bantu,  plpi-s,  ete., 
used  for  terminals  will  be  burned  and  dia- 
fiSTired  by  tbe  heavy  current  used. 

Xo  positive  rule  Is  c'ven  as  to  the  exact 
length  of  time  required  In  any  particular 
case  owinB  to  the  widely  varying  eonilltlons, 
hut  tbe  following  table  compiled  from  rec- 
ords made  Inst  winter  furnish  a  fair  basis 
of  average  conrtitlons: 


Tbe  manager  of  the  Puhllc  Service  Coriw- 
rallon  of  New  Jersey,  wbicli  has  a  record  of 
2,963  services  thawed  out,  states:  "The  flrst 
wagon  was  fittinl  up  with  a  considerable 
amount  of  apparatus  for  making  caleula- 
llons.  but  after  a  very  brief  exi>erk'tice  all 
the  Instruments  were  discarded  and  the 
o|icraior  simply  gauged  his  work  by  the 
manner  in  wbl.b  llic  water  boiU-d  In  the 
barrel  on  the  wagon,  which  was  used  as  a 
rcNistiinec.  Additional  wagons  were  fitted 
up  in  tills  manner  and  the  work  carried  on 
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to  (lie  e.\(i'nt  of  our  ability  to  spare  men 
and  wagons  from  iillier  work.  Jiost  of  the 
wagons  contained  a  300-Iiglit  transformer 
wired  up  to  a  rough  wooden  rack,  wltb 
prlniary  fuse  biixes  on  the  side,  and  suf- 
ficent  h-ngth  of  wire  to  reach  an  ordinary 
overhead  circuit,  llie  custom  being  to  stand 
the  wagon  alongside  the  p»[e  nearest  the 
building  when'  the  pipes  >vei-e  to  lie  tliawcil 
out.  On  tbe  secondary  sale  u  heavy  bnlfe 
switch  priiiierly  fused  was  fasti'mi]  In  the 
bottom  of  tbe  wagon,  and  two  colls  of  heavy 
wira  mounted  on  reels  were  also  i)rovideil. 
"In  tbo  ease  of  a  single  building,  the 
nictliod  of  procedure  was  usually  to  connect 
the  prlniiiry  leads  to  the  nverbead  circuit, 
insert  the  primary  fuses,  run  out  the  two 
heavy  wires  from  tlie  reels  to  the  desired 
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length;  one  end  being  connected  usually 
through  the  cellar  window  to  the  water 
pipe,  as  near  the  cellar  wall  as  possible,  the 
other  end  being  connected  to  the  nearest 
hydrant  or  curb  box,  preferably  on  the  op- 
posite side  of  the  street.  The  object  was  to 
allow  treatment  of  the  pipe  at  any  point  be- 
tween the  cellar  wall  and  the  street  main, 
as  there  was  no  way  of  determining  the 
exact  point  of  interruption. 

**When  the  pipes  of  two  or  more  adjacent 
buildings  were  to  be  treated,  the  water  ser- 
vices were  simply  connected  in  series,  and 
as  a  matter  of  fact  it  was  found  to  be  Just 
as  easy  to  thaw  several  houses  and  took  no 
more  time  than  it  did  for  one.  As  a  matter 
of  experiment  we  tried  grouping  buildings, 
to  see  what  the  result  would  be,  and  the 
largest  number  we  were  able  to  find  in  one 
location,  which  consisted  of  a  row  of  small 
tenements,  fourteen  in  number,  were  thawed 
out  as  easily  as  a  smaller  number,  although 
the  time  required  was  somewhat  longer. 

"By  having  sufficiently  long  secondary 
leads,  we  also  found  it  more  convenient  to 
extend  the  secondary  than  to  move  the 
wagon,  and  in  one  instance  we  thawed  out 
about  thirty  pipes  without  moving  the 
wagon.  The  length  of  wire  used  in  this 
case,  however,  was  about  500  feet.  Charges 
for  the  service  varied  from  $4  to  $15,  and 
was  very  much  less  than  the  cost  of  tear- 
ing up  the  pavement  would  have  been.  In 
one  case  a  6-inch  main  was  thawed  out 
simply  as  a  matter  of  experiment,  the  time 
required  being  about  three  hours.  The 
number  of  services  that  can  be  handled  by 
one  outfit  in  a  day  depends  entirely  on 
local  conditions  of  poles,  wires  and  loca- 
tion of  service.  Our  outfits  consist  of  two 
men  each  with  a  horse  and  wagon,  and 
each  outfit  averages  all  the  way  from  10 
to  200  pipes  thawed  out  per  working  day." 

Transformers  are  also  made  to  work  on 
circuits  of  500  volts. 


Qlate  flour,  slaked  lime  or  hydraalie  cement 
addBd  to  it.  It  is  applied  with  a  brnah, 
the  second  coat  two  or  three  dayB  after  the 
first 


COVERING  FOR  OVERHEAD  STEAM 

PIPES. 


A  pipe  for  overhead  steam  pipes  that  is 
advocated  by  Mr.  Robert  Watt  in  a  con- 
tribution to  the  question  box  of  the  Ohio 
Gas  Light  Association  is  described  in  the 
"American  Gas  light  Journal."  The  pipe 
is  enclosed  within  a  molded  covering  and 
wrapped  in  canvas,  and  the  canvas  is  palnt- 
ed  with  two  coats  of  tar  boiled  down  to 
tlie  consistency  of  soft  pitch,  having  a  little 


CLEANING  BOILER  TUBES. 


In  a  certain  city  there  are  two  breweries 
operated  by  one  company  each  brewery  hav- 
ing a  separate  steam  plant  says  a  corre- 
spondent in  the  National  Engineer.  The  en- 
gineer of  one  of  the  plants  insists  that  the 
proper  way  to  keep  his  boiler  tubes  clean  is 
to  use  a  steam  cleaner  frequently  and  not 
use  a  scraper  until  the  boiler  is  laid  off,  or, 
in  this  case,  about  every  two  weeks.  In 
defense  of  this  method  he  states  that  the 
boiler  and  inner  setting  are  exposed  to  the 
surrounding  atmosphere  for  a  much  shorter 
period  of  time  than  would  be  possible  if  a 
scraper  alone  were  employed. 

At  the  other  plant  the  tubes  are  scraped 
each  day,  the  engineer  there  claiming  that 
using  a  steam  cleaner  serves  to  accumulate 
soot  in  the  tubes,  whereas  the  scraper  ef- 
fectually removes  it 

In  my  opinion  both  methods  are  right  un- 
der certain  conditions.  One  objection  to  the 
steam  cleaning  method,  as  found  in  aver- 
age use,  is  that  the  steam  used  is  heavily 
saturated  with  water,  and  in  passing 
through  the  tube  part  of  it  condenses,  caus- 
ing an  immediate  pasty  deposit  in  the  tube, 
which  shortly  after  hardens  and  perceptibly 
affects  the  transfer  of  heat  to  the  water  in 
the  boiler.  In  such  cases,  unless  a  scraper 
is  used  frequently,  this  deposit  accumulates 
to  an  extent  that  calls  for  a  considerable 
amount  of  coal  in  excess  of  what  would 
otherwise  be  necessary.  Just  how  often 
the  scraper  should  be  used  depends  some- 
what on  the  conditions  the  boiler  is  operated 
under.  It  is  safe  to  say,  however,  that  re- 
liance should  not  be  placed  exclusively  on 
steam  cleaners.  If  it  comes  to  a  choice  be- 
tween the  two  methods,  the  scraper  will  be 
found  to  keep  the  tubes  cleaner  than  the 
steam   blower. 


More  natural  gas  was  produced  last  year 
than  ever  before,  and  was  valued  at  $35,- 
815,000.  Ninety-four  per  cent  was  produced 
in  Pennsylvania,  West  Virginia,  Ohio  and  In- 
diana. The  consumers,  manufacturers  and 
individuals  totaled  634,269.  The  Unite* 
States  produced  99  1-3  per  cent  of  the  entire 
world's  production  of  natural  gas. 
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ASGESX  STBEL-COirCSSTB  CBOIHEY  IN 
THE  WOBLD. 

Tlie  largest  stpel- concrete  cblmney  In  tbe 
.-ttrid  was  recently  erected  nt  Bellevuo. 
Ikb.  It  Is  about  182  feet  high  witb  a  22- 


slHKle  pluce  from  top  to  lioltom  nnrt  welfilis 
wltl)  Its  biiiie,  390  tons,  25,0uO  iiouml.i  ui' 
whicli  U  alci'l.  Work  wan  carrli'd  on  fnnu 
tbe  inside  ut  the  rnto  of  six  feet  per  doy. 

TO  I.OOSEN  BUSTY  SCREW. 


One  of  the  simplest  and  readloxt  wnyn 
of  looHL'nliiK  a  niHted  HiTew  1h  simply  In 
Jipply  liinl  to  tbe  hpuil  of  tbe  screw.  .\ 
smiill  bjir  or  rod  of  Ivoii,  flnt  at  tlip  <'iid.  ii 
wddenetl  in  the  flro  nnd  applied  for  two 
or  three  mliiiite)!  to  the  head  of  n  rusty 
screw,  will,  iis  soon  ns  It  benU  the  Bcrew. 
render  Its  nitlulniwnl  jih  eiisy  wItb  tbo 
screwdriver  ns  If  It  were  only  a  recently 
ln^ert<d  screw.  Tbl!i  Is  not  partlcuhirly 
novel,  but  U  worth  knowing. 

HOW   TO  SOFTEN  PUTTY. 


Putty  which  Iws  iM'c-onii'  liiirdeued  by  ex- 
posure, as  iiround  winilnw  whkIi,  niiiy  be 
softeni'd  and  readily  reinovwl  by  tin-  use 
of  tbe  following  mixture: 

Slake  throe  pounds  of  qulckstone  linie  In 
water  and  add  ont<  pound  of  pi'iirlnsh.  uiiik- 
InK  the  wholi'  of  iibimt  Ihe  (.-.insistency  .if 
paint.  Aiiply  to  both  kIOcs  the  ^[iiai'  and 
let  It  reuuiiii  for  12  hours.  At  (he  end  of 
that  tlnii'  the  jmtly  will  lie  sunicienlly  s.ift 
so  tbe  ghiss  mil  lie  lifted  out  of  tbe  frame. 

HOW  TO  CLEAN  POLISHED  WOOD. 

An  encaustic  composi-d  of  wii\,  mil  sodu 
and  a  koo<1  soap  Is  e.vccllent  for  cleaiiiiii; 
and  iiolishlni;  at  tbe  snui.-  lime.  .'Jhiiv,.  ih.> 
was  nud  the  soap  and  dissolve  them  in  ln.ll- 
liiK  water:  stir  fiviiuenlly  and  add  Ihe  simIh. 
When  the  wax  and  snaji  are  Ihoicmsbly  dis- 
solved place  tliR  mixture  In  u  vesst'l  which 
<'iui  1«  closely  covered  and  siir  cmistiiiiily 

Tills  mixture  will  remove  Ink  from  pnl- 
ished  surfaces  and  may  W  satisfaclorlly  ap- 
Idii><l  to  marbles,  bricks,  furniture,  tih's  ainl 
noors. 


>ot  square  base  built  in  solid  rock  4  fei-t 
1  the  ground,  and  havin«  108  steel  bars 
Dbedded  in  it.  The  ehiuney  consists  of 
n  inner  snd  outer  shell.  S  and  4  inches 
lick,  respectively,  to  a  helRlit  of  60  feet, 
'lien  ttiey  Join,  tapering  from  there  on 
ma  8  to  6  incbea  In  tblckness.    It  !■  a 


A  car  door  foil  from  a  frclj-'bt  train  on 
the  Southern  Ry.  so  that  II  rested  on  Ixdb 
rails.  Tbe  locom.illve  of  n  passenner  struck 
It  mid  Ihe  locomotive  and  toiidi-r  witb 
thrown  down  an  embankment,  kltllug  tbe 
engineer,  flremaa  and  a  flagman. 
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WORN  VALVE  GEAR  AND  HOW  TO  DEAL 

WITH  IT. 


Fauity  action  of  tho  exhaust  valves  due 
to  wear  in  the  valve  actuating  mechanism  is 
the  cause  ascribed  by  the  Automobile  of 
motors  missing  and  not  giving  ofT  power.  In 
an  excellent  article  on  worn  valve  gear  that 
paper  further  states: 

The  rollers,  or  shoes,  which  ride  on  the 
cams  of  the  half-time  shaft  or  the  cams 
themselves  may  wear,  owing  to  deflective 
lubrication,  or  to  the  material  of  which 
they  are  made  being  too  soft.  If  the  amount 
of  wear  is,  say,  one-eighth  of  an  inch,  it 
is  clear  that  the  valve  will  open  just  this 
much  too  late,  and  close  this  much  too 
early. 

Back  pressure  will  be  caused  by  late  open- 
ing, particularly  at  high  speeds,  and  the 
burned  gases  will  l>e  retained  in  the  cylin- 
der by  early  closing,  and  will  be  compressetl 
toward  the  end  of  the  exhaust  stroke. 
When  the  inlet  valve  opens,  therefore,  these 
burned  gases,  which  are  then  under  pres- 
sure, will  rush  out  into  the  inlet  pipe,  and 
displace  a  portion  of  the  incoming  charge. 
Now  the  piston  goes  out  on  the  suction 
stroke,  and  as  the  inlet  pipe  is  full  of  ex- 
haust gas,  the  fresh  gas  will  not  reach  tlie 
cylinder  until  the  piston  has  moved  out  a 
considerable  percentage  of  its  stroke.  Con- 
sequently the  volume  of  tlu*  aspirated  charge* 
will  be  less,  and  the  perc«»ntage  of  burned 
gas  to  fresh,  or  explosive,  gas  will  be 
greater.  This  will  cause  weak  explosions 
and  loss  of  power. 

A  little  consideration  will  show  that  If  the 
exliaust  valves  act  as  described,  it  will  be 
almost  Impossible  to  throttle  the  motor,  so 
ns  to  make  it  run  slowly.  When  the  motor 
is  throttled  very  much  only  a  smali  quan- 
tity of  explosive  gas  is  taken  in  during  eatli 
suction  stroke.  There  is,  as  just  shown, 
a  relatively  large  volume  of  bnrn*^<l  gas  In 
the  cylinder  and  pas.»<ages.  This  biirnetl  gas 
may  dilute  the  fresh  gas  to  such  an  extent 
as  to  render  the  resulting  mixture  non- 
explosive. 

When  there  is  a  greater  distance  b(»t\veen 
the  •'push-rod"  and  valve  stem  than  1-lfj 
Inch  the  valve  actuating  gear  should  be 
taken  apart  and  n'tltteil.  More  clearame 
must  iH?  allowed  betw«»en  the  rod  and  valv*» 
stem  when  the  latter  Is  long  than  when  it 
is  short.  The  reason  Is,  that  a  long  valve 
stem  lengthens  more  on  being  heated  than 
a  short  stem.  For  this  reason  before  test- 
ing the  clearance  between  the  stems  and 


rods,  one  should  make  sure  that  the  motor 
is  thoroughly  heated  by  running  it  for  ten 
or  fifteen  minutes.  Tliis  run  ought  to  get 
the  valve  stems  up  to  working  temperature. 

When  fitting  a  new  exhaust  valve — espe- 
cially if  it  has  a  long  stem,  and  everything 
cold— be  careful  not  to  make  this  clearance 
too  little.  If  too  little  clearance  is  allowed 
when  the  parts  are  cold,  the  expansion 
due  to  the  working  heat  may  he  sufllcient 
to  lengthen  the  valve  stem  so  much  that 
it  will  rest  on  the  end  of  the  push  rod, 
and  so  prevent  the  valve  from  seating  fully. 
This  will,  of  course,  result  in  great  loss  of 
power  also. 

Often  a  motor  will  have  good  compres- 
sion A\  hen  cold,  or  slightly  heated,  and  have 
next  to  none  at  all  after  it  has  run  for 
some  time.  When  a  motor  acts  in  this 
way,  the  trouble  is  usuallj-  due  to  leakage 
past  the  valves  on  ac<'ount  of  the  small 
amount  of  clearance  betwet»n  the  valve 
stems  and  the  push- rods.  When  the  stems 
and  valves  are  cold,  the  latter  seat  properly, 
but  when  the  stems  are  heated,  and  of 
course  expanded,  the  valves  are  prevented 
from  seating  by  the  steips  resting  on  the 
push-rods. 

Valve  .seats  which  are  pitted  badly  are 
usually  faciHl  off.  So  much  metal  may  be 
taken  off  in  doing  this  that  the  stem  of  the 
valve— when  the  latt(»r  rests  on  the  re-made 
valve— will  touch  the  push-rod.  After  valves 
have  been  ground  in  a  great  deal,  or  after 
they  have  b<»en  faced  off,  the  stems  may 
also  strike  the  push-rods.  The  action  of 
mechanically  opera t<Hl  lnh»t  valves  will  1h» 
a  fleeted  by  wear  in  the  mechanism,  the 
same  as  exhaust  valves. 

Inasmuch  as  the  springs  on  the  inlet 
valves  are  usually  weaker  than  on  the  ex- 
haust valves,  the  wear  on  the  parts  which 
move  them  will  not  be  so  great.  Another 
rea.son  why  the  wear  is  less  is  that  there 
is  no  pressure  on  the  inlet  valves  at  the 
instant  when  they  are  lifte<l,  while  the  ex- 
haust valves  may  have  forty  or  more  pounds 
pressure  to  the  scpiare  inch  on  them  at  this 
moment. 

Inlet  valves  do  not  get  nearly  ns  hot.  and 
<onsequently  do  nut  expand  as  much  as  ex- 
haust vnlv<»s.  For  this  reason  less  clear- 
ance should  be  allowed  between  the  stems 
and  push -rods  than  would  be  allowed  be- 
\\voon  the  stems  and  push-rods  of  exhaust 
valves. 

Tho  remarks  nl)out  facing  off  the  seats  of 
valves  nnd  grinding  in  of  exhaust  TmlTM 
apply  to  Inlet  valves  also. 
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novw   To    Build    a  Telephone  Line   By  Using  a 

Wire  Fence 


50«Mile  TelepKone  Srstem  at  Marlo^pr,  Indian  Territorx— Storx 
of  Its  Constroction  and  Successful  Operation 

Is  Told  Br  tKe  Builder 


T.  P.  MartiA»  Jr. 


A  wire  fence  telephone  line  will  not  f^ive 
perfect  satisfaction  during  wet  weather  as 
ringing  is  difficult  owing  to  the  grounding 
by  the  wet  posts.  However,  in  a  dry  climate 
like  that  common  to  the  South  it  will  worlt 
nicely.  Such  a  line  was  Installed  and  used 
by  the  writer  for  nearly  two  years.  Thou- 
sands talked  over  the  line  and  few  dreamed 
that  their  Important  messages  were  going 
over  a  common  barbed  wire  fence.  The  line 
was  run  on  the  right-of-way  fences  of  the 
Rock  Island  railroad  from  Marlow,  I.  T.,  to 
Rush  Springs,  and  from  Marlow  to  Duncan, 
10  miles  each  way,  making  a  20- mile  fence 
line,  which  was  connected  at  Marlow  with 
a  1-wire  2x4  post  line,  which  had  been 
hastily  built  from  Marlow  to  Lawton,  O.  T., 
30  miles  distant. 

The  first  piece  of  advice  I  shall  offer  Is 
this:  what  you  do, do  with  care  and  you  will 
find  that  you  have  a  convenient  telephone 
line  which  will  work  with  several  *phones 
on  it,  a  distance  of  20  miles  during  dry 
weather  and,  if  very  dry,  you  may  ring  50 
or  more  miles.  Get  only  the  best  of  tele- 
phones, about  a  5-bar  generator  in  what  is 
known  as  the  long  distance  bridging  tele- 
phone.    This  will  cost  you  complete  about 


$12,  and  is  well  worth  the  price.  Poor  ma- 
terial gives  poor  results,  so  get  the  best  of 
what  you  do  buy. 

Get  permission  from  all  who  own  the 
fences  between  you  and  the  friend  you  de- 
sire to  have  telephonic  communication  with. 
This  Is  generally  an  easy  matter.  If  the 
wire  fences  are  three  wires  or  more,  the  in- 
•tnictions  following  will  apply  for  all. 

Get  tM>me  poles  or  pieces  of  2x4  about  16 
3at/t  kmg  and  saw  across  and  downwards  at 


one  end  of  each  piece  so  that  a  wire  laid 
iu  the  cleft  so  made,  will  not  slip  over  the 
ends  of  the  pole  (a  nail  driven  Into  the  end 
of  the  pole  and  bent  down  across  the  wire,  or 


a  fence  nail  will  do  better).  Now  get  some 
No.  12  galvanized  iron  wire,  enough  to  run 
across  all  gates,  roads,  culverts,  or  other 
obstacles,  and  to  run  from  the  fence  to  each 
house  you  desire  to  connect  with. 

Begin  at  the  fence  in  front  or  near  the 
first  house  and  after  splicing  the  barbed 
wire  from  each  side  of  a  certain  post  and 
tying  the  splice  around  the  pole,  put  two 
good  staples  on  each  wire,  then  cut 
the  original  wires  in  center.  Be  sure 
to  staple  the  wires  before  you  cut  the  origi- 
nal wire,  or  thoy  will  all  slip  and  make  the 
fence  sag  aiul  look  had.  Staple  the  wires  at 
least  an  inch  from  each  other  so  that  you 
Lave  six  separate  ends  on  the  post  of  a 
3-wire  fence.  Fig.  1  shows  the  fence  as  It 
is'  before  touching  and  Fig.  2  after  the 
wires  have  been  cut. 

This  operation  leaves  you  with  the  wires 
in  front  of  you  to  look  after  and  saves  your 
line  from  being  bothered  by  grounds  or  other 
causes  on  parts  of  fence  which  arc*  not  used 
by  yon.  .loin  an  end  of  your  iron  gal- 
vanized wire  to  the  top  fence  wire,  pass  it 
over  the  cleft  in  the  end  of  one  of  the 
2x4  pieces,  or  the  end  of  one  of  the  poles 
you  may  have.  Fasten  it  there  with  a  bent 
nail  or  staple,  nail  your  pole,  or  2x4  to  the 
fence  post  and  run  the  Iron  wire  to  the 
first  house,  fasten  it  on  the  side  of  the 
house  and  cut  off  the  extra  wire  for  further 
nse.     Return   to  the   fence  and  caref*""^ 
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...••»i»,ij  uf  I  hi*  next  house  you 

•    \    ..J Ml      iSn*  Mint  nil  staples 

,    ..',.  *tu\i  on  till*  («►!»  ^vlro  (wliich 

■    .,.:ii|  fi»r  llii'  telephone  line), 

.     ,.■     ..ji<.-,  for  you  do  not  want 

.  ..-.•    w  ji«>->il»li»,  nor  nny  8ji;:t:ln;^ 

.     .  .■  J  ,jj^.'  iIh'  Ki'ound  by  even  the 

.      „;iJ*«iii^')i   you   are   not   ushis 

.   ,.    I'/  i^i-i'p  all  the  wires  clear, 

.   .  .,...,  ,ii  .jii.N  time  beeouie  tan^Jed 

..I,..,    ii   will  not  affeet  your  line 

...  .  .-.?  rjj«'  tiiHihlesonie  other  wire 

^j-/iji<it''t  .-it  Nonir  plaee. 

.  ,.-  u\^,u\^  ilif  ftMK'e  you  will  soon 

iji//..-  fi-n*'...     V\^.  3  shows  how 

.   ;  ..    Ji/t/U    on   a    f<»n<*e   where  an- 

.»    iijj'l    Mk.    4   shows  how  you 

.  ;.  il*jii-  of  the  rrcjss  fenee  wires 

...  <j./  jii/i  loinh  any  of  the  three 

/•J..  I-    wins.      IJi»    <'areful    when 

.   II  iii..  hi  hijipic  fa<li  wire  well  so 

.     ..II'  fur  Ihiit  purpose  will  not 

..J..        I  lii    iiir   all     ItHtse   ends    so 

ri    .i,...il   lii.iN   will  not  twist  them 

...J.    >.Hi    iisr.     Next  y<»u   may 

.1    .Mil-  j:.iti'.   which  many  tiui**s 

.     ..^-   f/M    I  hi'   k'ouikI.      I'l;:.  f)  shows 

^     .    .  f.i|    Dii-   wnv    to  pass   it.     Cut 

i...,  I    .ii    |tii.>-l   niK*  post   fnim  the 

.    .  ,.     ..|i      i>\ii  piists  would  be  lu't- 

r<....iiii   uniii  hapiMMis  to  'phone 

,1.  .       I  v\M  phMTs  of  2x4  are 

,  ..  ■  il.i-  ill. I  v\  liiir  shnws. 
I,     J  .     ■  i.ii  V    hi  rruss  a  rojid,  belncr 
J  .    .1  .     II. . mill  r   <if   missing;   ovor   a 
I.,.  ..  ..    II. .ii    III    I'M-ry   f:i**t'   all   side 


fence  wires  or  other  obstrnctions  are  dl80i^^' 
nected  from  the  main  line  fence. 

Fij?.  7  is  a  hollow  or  creek  fixed  so 
cattle    cannot  pass.     The  fence  wires 
usually  tied  to  each  other  by  smaller  wir 
These  wires  should  be  removed  and  replac 
with  a  new  strong  wire  and  a  small 
celain   insulator  l>etween  each   fence   wi 
so  that  while  the  fence  wires  are  braced  a 
held  as  lief  ore.  they  are  insulated  from  ea 
other.     As  ssueh  places  are  usually  sonrc 
of  anno3*ance,  I  would  suggest  the  meth 
of  Fig.  8,  although  it  is  more  trouble, 
is  the  method  used  for  crossing  small  rtve 

Fig.  9  sliows  a  wire  coming  down  a  rai-K 
road  riglit-of-way  fence  on  one  side,  cross*"' 
ing  under  a  culvert  or  bridge  and  going  oxMt 
on  the  other  side.    All  three  wires  are  dl9- 
connected  on  each  side  of  the  bridge  or 
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rulviTt,  similar  to  Fig.  2,  and  the  connect- 
ing Iron  wire  betwet»n  tlie  two  sides  of  the 
rulvt'rt  is  run  under  and  nailed  to  one  of 
the  cross -ties  of  the  railroad  track.  If  the 
ti«*s  are  lylm;  on  the  ground,  a  piece  of 
heavy  insiilattil  wire  nailed  near  the  top, 
but  on  the  sido  of  a  tie,  will  serve  the 
piintose  as  Wfll.  In  this  latter  case  it  is 
AVfll  to  scoop  out  the  gaud  next  the  tie  so 
that  in  f-ase  <»f  rain  the  water  will  drain 
(lulckly  from  eacli  side  of  that  particular 
cross-Tie. 

Flir.  10  Is  similar  to  Flir.  2.  and  is  Intended 
to  show  the  end  of  the  line.  If,  however, 
ynu  dt'sire  to  ronner-t  up  several  houses  Fig. 
11   shows    how  to  do  it.      Each    house    is 
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Fig'i 
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approached  and  handled  in  the  same  man- 
ner as  the  first  one,  bridge  'phones  being 
used  with  a  ground  wire  at  each  house. 

Fig.  12  shows  how  to  place  the  telephone 
instrument  inside  the  house,  and  Fig.  13  the 
fuse  block  and  ground  wire  outside.  After 
having  attached  your  iron  wire  to  the  side 
of  the  house,  bore  a  small  hole  through 
the  wall  (slanting  upward  from  the  out- 
side so  that  wind  and  rain  will  not  en- 
ter) bore  another  hole  Just  above  where 
you  have  decided  to  put  the  telephone  in- 
strument, and  still  another  a  few  feet  to 
one  side  of  it  Get  about  50  feet  (to  each 
house  or  'phone)  of  No.  14  well  covered  in- 
sulated wire,  copper  preferred;  take  a  knife 
and  scrape  away  all  the  covering  from  one 
end  of  this  wire  for  about  two  inches  and 
run  the  scraped  end  through,  the  hole  at 
the  top  and  Just  back  of  where  you  intend 
to  put  the  telephone  inside  the  room.  Meas- 
ure off  enough  of  this  wire  to  reach  the 
ground  and  there  scrape  the  covering  for 
about  six  inches.  Get  a  piece  of  iron  rod 
about  three  feet  long,  an  old  wagon  rod 
or  stove  rod  will  do,  file  each  end  of  it 
bright  for  about  six  or  eight  inches,  and 
wrap  an  extra  piece  of  the  copper  wire 
around  it  (first  removing  the  covering  from 
the  wire)  many  times,  close  and  fast, 
soldering  it  if  possible.  Take  your  axe  and, 
selecting  a  damp  place  at  the  bottom  of 
the  house,  drive  this  rod  down  and  under 
the  house  (where  it  is  usually  damp)  until 
you  have  covered  up  the  top  of  it,  leaving 
sticking  out  the  small  wire  you  have 
wrapped  it  with.  Now  take  some  small 
double-headed  tacks  and  neatly  nail  your 
wire  from  the  'phone,  down  the  side  of  the 
house,  along  a  crack  where  it  will  not  show, 
to  the  grounded  rod  and  there  attach  the 
two  ends  together.  CJut  another  piece  of 
wlie  about  half  the  length  of  the  wire 
4/  run  to  the  Iphone,  scrape  each  end 


well  and  Join  one  end  on  the  outside  of 
the  house  to  the  wire  already  running  to 
the  ground.  Run  the  other  end  through  the 
next  nearest  hole  and  leave  the  slack  inside 
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the  room  until  later.  Now  take  your  iron 
wire  coming  from  the  fence,  fasten  it  up 
iilgh  where  the  cows  will  not  break  it  down. 
Get  a  small  fuse  block  and  fuse  from  your, 
local  'phone  man,  who  will  explain  to  you 
fully  how  to  use  it,  and  screw  the  fuse 
block  to  the  house  outside  and  well  up 
under  the  eaves  out  of  the  rain.  To  the 
other  end  of  the  fuse  block  fasten  another 
piece  of  insulated  wire,  well  scraped,  and 
run  the  end  of  this  piece  through  the  last 
hole  you  bored.  Do  not  run  two  wires 
through  the  same  hole  and  be  careful  to 
nail  all  wires  down  so  the  children  will 
not  be  tempted  to  pull  on  them,  thus 
breaking  the  line  and  giving  yon  trouble. 
Now  go  inside  and  put  up  your  telephone, 
with  which  directions  are  usually  sent.  Do 
not  connect  up  the  battery  on  your  'phono 
until  after  your  instrument  is  up  on  the 
wall,  for  batteries  run  down  or  lose  their 
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nterffy  n-Ueti  hi  uso  ooiistiiiii 
phone  on  ilie  ivall   Is   iKiwIly 
vbere  it  tbruwa  tbe  Uittcr.v  1 
^  G«t  «  small  n-oo«lt>ii  2-|ii>iiit 
lltllp  lever  t>  It  nnd  fiisii-n 
ibv  ««U  liuiuitlliitely 
•f  jrour  telei'liono.     Thon-  an 
net-tltig  postd   miller  or  on   ili 
pol3t«.  and  til  these  ihisik  ;itl:i 
follows:   tu  the  lever  It-u-ir  iiti 
wliv  :iDd  fantea  ihe  other  eiul 


mill  I' 
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of  the  Mniliim  immIh 
of  the  telei>Iii>iie:  ii 
IHiliitH.  the  n-ln>  u')il>'l 

liUok.  mill  to  the 

the  wln'H  (lull  ht|i  III- 
uroiinil  nxl.  imw  ii 
whii'h   iilHii   mil-    I'l 

I   tn   I  III'   Kill 


liattery  box  (put  the  small  wire  yon  will 
liiii)  there  loose,  nnder  a  binding  port  and 
siTt'W  it  ilnwn).  Xovf  place  the  lever  of 
jour  switch  oil  the  point  the  line  wire 
i-imii's  111  mill  M-e  if  you  have  left  any  loose 
eiul-:  of  wires,  fortherc  should  be  nooe.  Ad; 


ires  ni:iy  In;  renietUed  by  vlnd- 
iii:iiiil  wire  iirouiid  a  wire  nail 
li'iid  |H-iiril.  vi,.,>  tiiat  yuur  fuse  is  well 
I  ill  the  block,  tlitit  all  seivwa  and 
iii;  piisi«  nn-  well  «<-t.  ami,  if  such  U 
iise.  yi.ii  ;ire  .ioiie  lien*.  Fir  the  next 
!■  MkewNi-  ;;iiil  yu  :ire  In  readliiens  10 
.v.uir  fri,  ■!,!.  Id,.  fu«t'  bioib  nud  fttue 
r  i<ri'iiM:i'i'  :ii;;i;!:st  liirliriiin;;  :ind  the 
Ii  *rrves  ;i  ■itiiiihir  iiunHK**',  aud  In  ad- 

I  t<  !■'  !■•■  "■"ii  ii>  -ii-st"  your  'pliono. 

II  ttiiil  il;;tt  jiiu  ■-;iiiiuit  rind,  turn  tlie 
h  I<>  t1:-  »i::.T  iKKiit  and  If  II  then 
.  ymir  "i>!.>'iii>  is  :ill  rlchl  so  far  as 
lie  is  ii'iii.Tiiiil  :ina  the  ebiilioes  are 
xhi'  liTir  i*  .■ni  •^■>m<-where.    In  eaiw  of 
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and  you  cannot  talk  or  ring  anyone  until 
you  put  the  lever  back  on  the  point  where 
the  main  line  is  connected.    If,  after  putting 
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up  both  'phones,  the  lines  do  not  work,  but 
test  out  properly  so  far  as  the  instruments 
are  concenjed,  the  trouble  is  (and  will  be 
often  if  you  do  not  follow  to  the  letter 
directions  given  here)  on  the  fence  some- 
where. Go  over  it  again  and  when  you  see 
a  place  you  are  in  doubt  about,  fix  it. 
Then  go  back  to  your  'phone,  leaving  the 
other  party  at  his  and  try  again  and  you 
will  doubtless  have  a  pleasant  surprise  in 
the  way  of  your  first  conversation  over  a 
barbed  wire  fence  telephone  line. 

AFRICA  IDEAL  FOR  COTTON  GROWING. 


England,  in  promoting  the  growth  of  cot- 
ton in  Africa,  has  taken  up  a  most  promis- 
ing field,  as  has  Germany  also.  The  cli- 
mate, soil  and  native  laborers  of  Africa  are 
more  favorable  to  cotton  growing  than  they 
are  in  any  other  continent,  and  before  1905, 
in  British  Central  Africa,  alone,  200,000 
acres  of  it  will  be  planted. 

British  possessions  in  West  Africa  in- 
clude 500,000  square  miles,  containing  20,- 
000,000  negroes,  and  an  output  of  10,000,000 
bales  of  cotton  of  superior  quality  per  year 
is  expected  from  that  district. 

That  the  market  for  the  product  is  good 
is  apparent  from  the  fact  that  the  average 
increase  of  the  world's  cotton  output  is 
100,000  bales  per  year,  while  the  average 
increase  in  population  greatly  exceeds  it 
and  cotton  fabrics  were  never  more  in  de- 
Diand. 

Egyptian  cotton  is  noted  for  its  silky  soft- 
ness, but  in  no  other  country  save  Africa 
has  its  seed  produced  good  results.  The 
establishment  of  transportation  lines  will 
make  a  great  cotton  territory  of  the  Sudan 
«■  InuDlgratioii  to  that  part  will  be  greatly 
led. 


A  fire  engine  returning  from  a  fire  pro 
>ided  the  music  for  grammar  school  exer. 
clses  that  were  being  held  in  the  First 
Presbyterian  Giurch  at  Austin,  111.,  recently. 
The  big  pipe  organ  at  the  church  is  pumped 
by  a  water  motor,  but  owing  to  low  water 
pressure  the  organ  onlv  gave  a  wheezing 
sound  when  the  organist  attempted  to  play. 
An  alderman  was  in  the  audience,  who 
went  out  *ind  hailed  a  fire  engine  that 
chanced  to  be  passing  the  church.  By  the 
aid  of  the  fire  engine  and  the  blower  the 
organ  was  pumped  and  the  entertainment 
proceeded. 

RAILWAY  MOTOR  SERVICE  IN  GERMANY. 


Motor  railroad  cars  for  service  on  small 
local  roads  are  now  being  built  in  Ger- 
many. The  cars  are  to  be  of  two  sizes;  the 
larger  ones  will  pull  a  trailer  of  two  tons 
gross  and  will  accommodate  the  entire  pas-" 
senger,  mail  and  freight  service.  Passenger 
service  will  be  German  third-class,  the 
seats  being  unupholstered  wooden  ones.  A 
separate  compartment  for  passengers  with 
heavy  baggage  will  be  provided  or  the 
space  will  be  used  for  standing  room  in 
emergencies.  These  large  cars,  without 
the  trailer,  are  capable  of  a  speed  of  46.6 
miles. 

The  smaller  cars  will  pull  from  three- 
quarters  to  one  ton  gross  weight  and  will 
transport  baggage  and  a  limited  number 
of  passengers.  The  freight  and  regular 
parcels-post  service  will  be  handled  by  local 
trains.  On  main. lines  the  small  cars  with- 
out trailer  will  have  a  speed  of  37.3  miles, 
and  on  branch  roads,  31  miles. 

Besides  these  motor  cars  for  railway  ser- 
vice, street  motor  cars  of  five  patterns  for 
mail  service  are  soon  to  be  installed.  Three 
of  these  are  for  use  in  inner  cities  while 
the  other  two  types  will  be  used  on  the 
highways  in  rural  districts  and  will  ac- 
commodate passengers,  also  smaller  cars 
will  be  used  to  collect  and  deliver  mail,  and 
possibly  freight,  at  points  having  no  rail- 
road connection. 


#>» 


Music  to  soothe  the  troubled  minds  of  the 
insane  is  being  used  with  great  success  at 
the  Cook  county  asylum  for  the  insane. 
One  Chicago  firm  has  recently  donatefl  six 
pianos  to  the  institution.  * 
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,0,j4'^if^'PiO0hh    6IGNS    USED    BY    FOR- 
^^,y^    0.,.k>.'lkiCAL  DRAFTSMEN. 

....    ...  s.iiii  ilriiwliiKH  inlcl  out  by  Ger- 

.   ..  ^  ,;ti    iih*i    Ihillaii    I'liplneers   and 

/J    ilj'ir   il«'»^i«nrt    for    wirlne   of 

.  >.  .  Hit'  i^iiiiTJiIly  lutHt  ehilwnite. 

J       J       I  '  ix<  ijil  ih  hliiiwii  ill  a  most  pains- 

^y      A'Kt'd    Ib'-miilearent    lamp. 

.   ^  ^^J     i'oi fulfil'  liicandescent   lamp. 

0iSiuiioijHi,y   group  of   Incandescent 
^  lauilM ;  numuer  of  lamps,  five. 
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©roiiMiile    group    of    Incandescent 
iMUilw;     number     of     lanpii 
4  iLr«:«. 


®, 


y^ic  liiiii|/H  of  six  amperes. 
Willi  bracket    (one  lamp). 

biaudliig  lamp  (one  lamp). 

Httugliig  lampa    (two  lamps). 

hlci-iioUer   (four  lampa). 

Wiill   lube. 

Miigle  |M)le  cut-out  ;  If  a  ftgure  Is 
aloiigalde,     It     denotes     am* 

ptl'VS. 

i^i^ubltf  IMile  cut-out;  If  a  figure  la 
■loiiKHiilc,  It  denotes  amperea 

liiii-tf  ptilu  rut  out ;  If  a  figure  Is 
nIihikmIiI*^.      It     denotes     am- 

Wall  ait«i-hnienC. 

i»Mi«ll   iiiuiii'li  cut-out. 

|ii-vt:iiiliiM  tir         pole  changing 

nMtiili   fur   three  ani|K»res. 

hikmIv  l'"ii*    MMrltch    for    four   am- 
lii-iiii 

|;ijiihlu  iMilu    itMllch    for    four 
pi  I  i-y 

Jliiii- |iifli*    Mwltcb    fur    four 


I 

> 

I- 

0, 

a: 
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i.ii  I..,.  jii.iiiiMi  .Hill  Mil*  nIkM'«  Iuto  IlhiA- 
ii..i<il  ..II  lint w  i.'.illx  II-. Ill  III  lilt'  rountrU'^ 
ii<<  iiij'iin  ij  III  •liiMiiih-  (III'  I -.all  ri:il  t>r  up- 
li..i..(ii  (i.  Ii.  II  I  il  |.ii  |.i.i|hi-.im1  i»l;»ntN.  say-i 
.\iiliiti  iJ  lit. lull. I  III  111!  Wi'Mi'iii  ).l«'i  (r'u'iaii. 
ntii  ii,iilil.\  ^1  I  <  .11  I  ii--iiiiiii  >I  {«>  Mh'Mi.  iiittl 
J  iiiiil  Mi. 1 1  111  I 'Miiii.iMii}:  lor  lurviu'ii  work. 
III!  i!.--!  lil  f.iH  i^ii  I'llnl.-^  uHli  llii'^ii'  svuilui's 
|£li.ill>  .11  i-ili  lilh  -1  \\\v  •MpilliMltU'S  of  tlio 
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ViMitliilllll     N.Vllllliib    lll'i*    umhI     ti»  *UnM> 

above -uutniMl  i-ouuirli'ii: 


Conductors:  B.,  bare  copper;  B.  E.,  liii« 
iron  galvanized:  G.,  seamless  mbber  insala- 
tion;  L.,  flexible  cords:  K.  B.,  bare  lead- 
covered  cable:  K.  A.  lead-covered  cable  witt 
aspbaltum-tni>ed  cover:  K.  E.  lead-covwed 
cable,  armored:  g..  conductors  on  Insulators; 
o.,  conductors  in  iron  conduit. 

Firms  making  out  plans  and  drawings  to 

Ordinary  relum  circuit 


i 


10 


'^'-S( 


Three-wire    or    aitematiiig-ciir- 
rent  circuit. 


Flexible        conduit. 
(Greenfield   typei 


Vertical  mains,  up  and  down 


Switchboard,    two- wire    aysti 

Switchboard,      three- wire 
tem.  or  altematlnc. 

Rheostat    or    heating    sppllanet 
of  ten  smperes. 

Portable    rheostat    of    sU    a» 
peres 


^^MMV\      Choking  coll 

*r         Ughtoiog  arrester 
*]         Lightning-rod   Upi 
Ground 
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Accumulators  or  secondary  hst- 

ierie» 

Dynamo  or  generator,  wits  tea 
kilowatts  capacity. 

Motor   with    two   kilowatts   ea 
pacity 

Traosformer    with    capacity    of 
eighty-flTc  kilowatts. 

Two-wire   meter,   with   capadu 
of  l&Te  kilowatts. 

Throe  wire     or    alternatlng-eur 
r%'Dt    m«*:i'r    «ith    capacity 
of  ten  kilowatts 

Ammeler 


Vl.  I  meter 


1h»  u*;oil  in  \\w  l-»fort»- mentioned  i*ountries 
will  do  \\\'\\  to  iv»:;<;iKT  thcso  symlKtls.  and 
also  v';irt'fi:ry  w  wM  in  ii;:\ires  the  pr»n«*>siil 
aniiuTis  10  I'f  v;irrlt\l  on  t-aoli  wire  or  cal»lc. 


#  •» 


1">r.  Nii!s  K.  Kinsen.  wlioso  experiments 
iMtvi-rini:  many  years  sueossfuUy  demon- 
si  rati  M  the  nse  of  eheukieal  rays  as  a  can:- 
tivo  ni:enc.  dletl  in  Copenhagen*  September 
*:4.  His  *'Fii:sen*s  Mtnlioal  Ligbt  lutitllte* 
galiuHl  world-wide  renown  In  cnrins 
calosis  of  the  sUn. 
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Blowpipe    Mclnl    Welding \t 

Blue  Prints,   Correcting 101 

Blue   Prlutu,   Method  ot   preaerrlng 10< 

Blneprlnt    Paper   tor    Blue   Lines    on      White 

Pnper    81 

Blue   Prints,    Radical    Change   In 8! 

Boats,  Gasoline  Fnatei  Than  Steam 79 

Bollera.  Caulklug   ,. ...28.  123  [ 

Boiler  Compounds,    Feeding 49 

Boiler,  EKploalon  of  a  Hot  Water "  " 

Boiler,    QolDg    Into    Dlsaae ■ 

Boilers.    Introducing    Solvents    Into.. 
Boilers,  Steam  Dome  on  TJnuereaBsry., 

Boiler,   Stopping  a   Leak  tn 

Boiler  TubcB,  Cleaning 

Boilers,  Wbut  to  Do  with  Old  Range 80 

Boiling  Kettles    Without  Coals 03 

Bolt  cupper,  A   Home-Made ~ 

Boring   au   Engine  Cylinder 

Braces   for  Poles,    Underground 139 

Bracket.    Floor    3T 

Brass    and    Copper,    Tinning 

Brass    Castings,    To    Pickle 

Brass  Furnace,  How  to  Build  an  Emergency,  74 

Brass.    Hints    on    Melting 104 
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Mel 
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Bronie  Castings,  To  Prevent  ftum  Adhering.  .116  ' 
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Celluloid*    To    Make    Non-inflammable 100 

Cement  for  Pipe  Joints 104 
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Cheese  Press,  How  to  Make  a 162 

Chimney    Remedy,    A 84 

Chisels,    Recipe   for   Tempering 131 

Chisels,  To  Temper  Mill  Picks  and 116 

Chuck,   Faceplate  for  Self-Centering 122 

Cider  Mill  and  Press.  How  to  Build 112 

Circles,   Center  for  Scribing 99 

Circular  Saws,  Beveled  Block  for  Setting 110 

Cistern   Cleaner,    To   Make   a 79 

Clamp,  Convenient  Polishing 141 

Clamp,   Handy   for  Any   Purpose 148 

Clamps,    Human 103 

Clamps,  Pair  of  Home-Made 127 

Clean  an  Oil  Stone,  How  to 96 

Clean  Shop  Floors,  How  to 24 
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Copper  Wire  for  Hot  Bearings 93 

Coppering  Steel 125 
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Draft,  To  Check  Bxoesslve  Furnace 7t 
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Drawings,   Apparatus  for  Copying 41 
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Electric  Fans  for  Frosty  Windows 21 

Electric  Lamps,  How   to  Color 96 
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Elevator,    Tool   Box 
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Engine,  Gasoline,   How  it  Works 46 

Engine  Kink,    A   Gasoline 

Engine,    Making    Lift    Itself ., 

Engine,    Reversing  Single  Valve 87 

Engine  Roomiii,  Tool  Rack  for lOT 

Engine,    Rotary    Gasoline 115 

Engine,   Simple  Method  of  Lining ••..  19 

Engines,  Estimating  Horsepower  of  Steam.. ..184 

Engines,  Exhaust  Piping  of  Gasoline... 18 

Engines.  Simple  Instrument  for  Aligning 108 

Engines,      To      Recover     Cylinder    OH    from 

Condensing 77 

Etch  on  Glass,  New  Way  to »...  16 

Exhaust  Piping  of  Gasoline  Engines IB 

Exhaust     Steam.     Apparatus    for     RemoYlng 

Oil    From    .,.84 

Expansion  Joint,  Novel  but  Practical 40 

Explosion  of  a  Hot- Water  Boiler..... 109 

Explosive.    New    Powerful 64 

Explosives,    Using   in    Mining 72 
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Faceplate    for    Self -Centering    Chuck 122 

Factories.  To  Locate  Fire  Escape  in 121 

Fan   to   Cool   Drum   Armatures • 64 

File  Handle.   Lead 86 

Files,    Attachment   for  Long 82 

Files,    How    to    Soften 185 

Files,   How   to  Make   Pivot 71 

Files,  To  Harden — Welding  Track 68 

Filing.    Convenient   Vise   Arrangement  for..., 125 

Filing  Circular   Saw   Teeth 28 

Filing   Machine,    Foot   Power 67 

Filler.    Sugar   as   Wood 30 

Fire   Engine   Provides  Music   for  School   Ex- 
ercises    175 
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Fire    Palls    Were    Handy,    The 91 

Firing  Pin,   Wants  to  Remove  Brokea 167 

Firing.  Practical  Hints  on 20 

Fireproof  Wood.  How   to Ill 

Floors,  To  Clean  Shop 24 

Fluid  Gas  Manufactured  from  Heavy  Mineral 

Oils 164 

Flux  for  Brass,   Plaster  as  a 126 

Foot  Power   Filing   Machine S? 
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Obi   EnjlDe,   Whistle   for 33 
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Oasollne  Eusliic,  How  It  WorliB 46 
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OaBOtlDe  Engine,   Rotary IIB 

QasollDP.   Simple   and   BaFe  Storage  ot 28 

OaaoUue  Storage  Tank,  Water  Pumped  from. 100 

Oasotlne  Strainer.   To   Make  a 122 

Qate  Valve,  Made-OTer 10 
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Oaage  GlHsses,  Care  of  Reserrc 16 

Geoeratloa   of   Steam,   The a 

OlflH,    Boring  Hales   In 13T 

Qlnu.  DrUUng  Holes  In 13j 

Olass.  How  to  Bore  HoIph  [n 122 

Olaaa  Jars,   How  to  Cut IIU 

Olnoa,  New  Way  to  Btcb  oa 10 

Olsiw,    Polisblng   Glass    with 13 

Glass    Stoppers.    Removing 104 

OlHSS,  TO  Translet  Pictures  to 121 

due.   Cost  and  Handling  of liS 

Olae,  How  to  Reoogolie  ■  Good  Quality 104 

doe    Pot.    Economical 110 

Olae,  Recipe  lor  Marlue 15S 
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Orarel  Roof,  How  to  Make  a 101 

dray  Iron  Caadiigs.  Clt^aulng 110 

Crease  Cop.  How  to  Make  a 137 
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QrODud  CoanectloDS,  Making  Good 132 
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Protect  87 
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Backaaw    Wrinkle    HO 

Hsmmer,   Fool-Power    100 

Bammer  Handle.  Improving  a 100 

HaiDmer.   Home-Made   Foot-Puwer 39 

Hand  Vise.  To  Use  Wrench  as 158 

Hardwood  Floors,  Polish  (or 147 

Heater,  Home-Made  Shop  Water 80 

Heallug   Colls.    Re-Arraaglng lUS 

Hral-Pruof  Puint,   Recipe  for inn 

HectOKTapb.  How  to  Make  a S3 

Bllcbea,  How  to  Make  Knots  and I2R 

HoUt,    An    logeolons UI 

Holala.   Rope,  for  Handling  Shafting 130 

Hole*  Id  Glass.  Borlog 137 

Holrs  In  Glass,  Drltllng 133 

Holes,   To  Bore  la  Glass 123 

Horn   Blower  end  Tire   InOater,   Aatoniatlc.  ,131 

Uorneitower  ot  Steam  Eaglnes,  Esttmatlng JM 

Horsepower,  to  Find  Wldtb  of  Belt  Required 

for  121 

(Jot  Bearings.  Copper  Wire  (or S3 

ilat  Bearing,   Cooling  Compound  for  a 143 

Hot    Water.   Clrcolatlng  at   Low   Pressure BO 

tjot  Water  for  Barlwr  Shop* 181 

ajaauiilDg  Df  Wlies,  To  Stop UT 

ftncsBdescent  Filaments.  Aids ,  64 

IjkeaDdeieent  Lamp  Wlcbout  platinom 71 
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Injector,  How  and  Why  It  Worka.,.,. 
Ink.  Black,  for  India  Ruber  Stamp*.. 

Ink  Bottle.  To  Keep  In  Drawer 

Ink  Spots  on  Marble.  RemoTlcig 121 

Iron,  A  Pointer  on  Drilling  In 

Iron,   Black   paint  for 

Iran  Boot  for  a  Cripple,  Bow  to  Make. . 

Irou,    GlTlttg    Away 

Iron,  How  to  Unite  Cast 

Iron,  Tinning  Cart 9 

Iron,    To   Cement    Leather   to 

Iron,  To  Drill  Chilled  Cast..      .      ..._ _., 

Iron   Work,   Eicelleut  Vanilsb  for 14S 
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Jet.    Cementing    

Joints,   Cement  (or  Pipe 

Joint,   Novel    hot  Practical   Hxpansk. 

Journal    Boil,   To  Tighten  Babbitt  In  a 123 

K 

Kcyway,     CntUng     Without     Removing     Fly 

Keyway,  To  Cut  Small 01 

Key-Seating  Tool.  How  to  Make  a  Handy. ...10 

Knife.  Cable-Sbeath-Cuttlng 11! 

Knives,  How  to  Temper 13! 

Knot,  How  to  Tie  a  Hitching S 

Knots  and  Hltobse,  How  to  Make 12 

Knots  and   Miles 131 

Ladder,  How  to  Make  a  Handy  Rope lU 

Lamps,  How  to  Color  Electric gi 

Lalbe,    How  to  Torn   Cork   In Hi 

Lead  Pipe.  Proper  Method  of  Bendlug 10< 

Lead  Pipe,  to  Find  Thickness  Required 14! 

Leak  In  a  Boiler,  Stopping  a U 

Leather,  To  Cement  Robber  to e< 

Leather,  To  Cement  to  Iron y 

Lett-Hand   Threads    with    Rlgbt-Hand    Tools, 

Cutting   5^ 

Lengtheuing   a   Smokestack   While   In   Use 81 

Letters,   How   to  Make  Block 

Leveler,  Home-Made  Shaft 

Lime  la  Water  Jacket.  Removing 

Line  Repnlrer,  Handy  Device  for 

Lining  an  Engine.  Simple  Method  ot 

Log.    To    Measure   Tapering 

Loose   Pulley,   To   Balnnce  a 

Lubricator.  One  for  Two  Pumps 

Lubricating  Oils,  How  to  Test 

M 

MacblQlst,  To  Become  a  Sacoessful 

Machinery,    Soft    Tools    for   Handling.. 

Machinery,   Tool   for  Moving lifl 

Machinery,  To  Prevent  Bust  o 
Manual  Ttalnlng.  The  Value  ol 
Marbie,  Removing  Ink  Spots  o 

Marlue  Glne,   Recipe  for 

Marking    Gauge.    A 

Measure   Coal   In   a   Bin   or   Boi,   How   to..,. 101 

Measure    Tapering    Log,    To ,  "   " 

Measure  the  Height  of  loterlors.  How  ti 

Melling    Brass,    Hints    on 

Melting  Brass  with  Oil  Flame 

Metals,  How  to  Write  loscriptlooa  on.. 

Metal  Polisb,    Liquid ufl 

Miles  and  Knots ISS 

Hill    Plcka    and   Chisels,    to    Temper 

Millionaire  In  a  Month,  How  to  Become „ 

Molding  Shorter  Tban  a  Pattern gg 

Mortising  Chisel.  Core-Drawing.. 
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Oak,  BDow  to  Buken 161 

CUtf   ARiAntiift  for  Remoylng  from  Exhaust 

flteftox «  34 

OU  BoTQer^  K«w-  EnglUli 21 

Oil  Bornors,  Sonie  Types  of 114 

Oil,   Care  In  Bnraing 100 

Oil    Filter,    Home-Made 08 

Oil  Furnace,  Melting  Brass  in  an 138 

Oils,  How  to  Test  Lubricating 107 

Oil  Production  in  California 70 

Oil  Pump,  How  to  Make  a  Rotarj 139 

Oil   Stone,   How   to   Clean 06 

Oil,  Umbrella  Joints  Need 137 

Oiler  and  Torch,   Combined 92 

Oiling  Cylinder  of  Air  Compressor 75 

Oiling   System,   Simple. 87 

Oven,  How  to  Make  a  Steam-He&tad  Enamel- 
ing   65 


Packing,  A  Simple  Home-Made 84 

Paint  a   Canvas   Top,  How  to 124 

Paint  Adhere  to  Zinc,  How  to  Make 127 

Paint  Brushes,   To   Soften 119 

Paint,  California  Redwood  Hard  to 46 

Paint  for  Iron,   A  Black 138 

Paint   for   Steel    Plates 103 

Paint  for  Wood  or  Stone  that  Resists  Moisture  140 

Paint,  How  to  Figure  on 16 

Paint,    Recipe   for   Heat-Proof    139 

Painting  Machine,   Wheel 41 

Painting   the   Smokestack 21 

Paper,    How     to    Straighten 155 

Paste    for    Dry    Battery 159 

Paste  for  Mounting  Purposes 105 

Pattern,    Friction    Wheel,    Making    lu    Short 

Time J33 

Pattern  Lead 98 

Pattern  Making,  Use  of  Bayberry  Wax  in 140 

Pattern,   Molding   Shorter  Than   a 68 

Petrol  Engine  on  Automobiles 53 

Phosphor  Tin,   How  to  Make 163 

Photographers,     New     Instrument     for — The 

Verant   89 

Pictures,  How  to  Transfer 117 

Pictures  to  Glass,  To  Transfer 121 

Pipe,  Bending  Cast-Iron  Pipe 154 

Pipe,  Device  for  Bending 126 

Pipe  Hanger,  Simple 36 

Pipe,  How  to  Make  a  Torch  of 159 

Pipe  Joints,  Cement  for   104 

Pipe,  Lead,  Proper  Method  of  Bending 156 

Pipe,   Life  of  Cast-Iron    100 

Pipe,    Piecing   Out   a   Steam 142 

Pipe,    Practical    Conduits    for    Steam 128 

Pipe,    Strength  of   Steam 45 

Pipe  Threading,  A  Novel  Method  of 61 

•  Pipe  Turning,  Large  Centers  for 67 

Pipes,    Bending    Small 120 

Pipes,  Connecting  with  Right  and  Left  Coup- 
ling     104 

Pipes,   Coverings  for  Overhead   Steum 108 

Pipes,  How  to  Avoid  "Sweaty" 104 

Pipes,    How    to   Bend 152 

Pipes  in  Gasoline  Autos,   To  Clean  Cluggod..  16 

Pipes,  Putting  Plugs  In  Water 164 

Pipes,    Service,    Thawing   by    Electricity 107 

Pipes,  Supports  for  Underground  Steam 130 

Piping  Around  u  Girder 50 

Planer   Tool,    A 131 

Plaster  as  a  Flux  for  Brass 126 

Plaster  Casts,   To  Toughen 110 

Plugs  in  Water  Pipes,  Putting 104 

Poker*   How  to  Make  a  Light 64 

rdJf^B,   How    to   Lengthen ?27 

I^olet^    Tool  tor  Pulling 117 

J^Jsg,    UodTgrouDd    Bneeg  for ISO 

J^/Utt  Bnim9,   To W 


Polish  for  Hardwood  Floors 147 

Polish,  How  to  Make  dtore 82 

Polish,  Liquid  for  Metal 119 

Polish,  Switchboard  U 

Polishes,  How  to  Make  Metal 106 

Polished  Surface  on  Turned  Work.  Producing.116 

Polished  Tools,  To  Prevent  Rusting 148 

Polished    Wood,    How    to    Clean 169 

Polishing  Clamp,  Convenient   141 

Polishing  Paste,  Recipes  for 91 

Polishing  Wheel,   How  to  Make 90 

Power-Driven  Machinery,  Blacksmith  and Hft 

Power  Hammer,   Rock  Drill  as 20 

Power    Required    to    Raise    Warer 320 

Powder   Tha wer.    Electric S6 

Pulley,  An  Ingenious  Guide 88 

Pulley  Belt,  Crossed 116 

Pulley,  How  to  Make  a  Wooden 13 

Pulley,  Increasing  Diameter 77 

Pulley   Sleeves,    Babbitting IS 

Pulley,  Solid.  How  to  Break  from  Its  Shaft..  14 

Pulley,  To  Balance  a  Loose 68 

Pulleys,   About  Loose 14 

Pulleys,   Speed   of .14 

Pump,  How  to  Make  a  Plumber's  Force 88 

Pump,  How  to  Make  a  Rotary  Oil 139 

Pump  Regulator,  Home-Made 41 

Pump  Rod,  How  Was  Repaired 66 

Pumps,  One  Lubricator  for  Two 110 

Punch,    A    Bell-Ceutering 121 

Putty,  A  Heat-Proof 87 

Putty,   Bulging    166 

Putty,  How  to  Soften 169 

R 

Railway  Motor  Service  In  Germany 175 

Ram,  Blacksmith's   88 

Range  Boiler,  Repairing  a 82 

Range  Boilers,  What  to  Do  with  Old 80 

Rats,   Electric  Trap  to  Kill 115 

Recharge  Dry  Batteries,  How  to 27 

Recipe,   Uncle   Sam's   Whitewash 106 

Recipes   for   Polishing   Paste 94 

Recover    Cylinder    Oil    from    Condensing    En- 
gines,   To     77 

Redwood,  California,  Hard  to  Paint 46 

Resin   for  Soldering 11 

Reversing  Single  Valve  Engine 87 

Rock  Drill  08  Power  Hammer 20 

Roof,  Gravt'l,  How  to  Make 161 

Rope  Hoists  for  Handling  Shafting 136 

Rope  Ladder,  How  to  Make  a 118 

R<»pe  Tire  for  Automobile,  Emergency 165 

Rotary    Melting    Furnace,    New 88 

Rubber   Artldes,    How   to   Mend 140 

Rubber    Sheets,    Cutting 130 

Rubber  Stamps,  Black  Ink  for 67 

Rubber.  To  Ct'raent  to  Leather 60 

Rust.     Removing Ill 

RuMt  Joint.  How  to  Make  a   127 

Rust   on   Machinery,    To   Prevent 121 

Rust   on   Steel,    Preventing 115 

Rusting.  To  Prevent  Polished  Tools 148 

Rusty    Nail    Wound,    Treatment    for 118 

Rusty   Screw,   To   Loosen 108 

S 

Sampling  Cement.   Machine  for 136 

Suw  Horse  for  Tinners,  A 102 

Saw,   How   to   Stiffen   a  Cross-Cut 108 

Saw    Teeth.    Filing    Circular 28 

S<>ales,  An  IniproviMuent  in -.128 

Screw    Drivers,    Heavy 159 

Screw,   To  Loonen   Rusty 169 

Seamless  Tubes,   Rolling 17 

Section    Liner.    A   Good 85 

Section  Lining,  Uniform  Sjstfm  of M 

BerrVct  PV9M,  Thawing  by  Olectrtotty KNT 

Set  tae«^ft«  'Sl«lM'9Vn%  Bt%>Mft.  Kt«.\M  «C« . . . .  • . 


Set   Screws.    Shop  Talks  ob U4 

Sotting  Circular  Sawa,  Bereled  Block  for 119 

Shaft   Haziger,    Reinforcing  a 134 

Shaft,  How  to  Straighten  a 7B 

Shaft    Lereler,    Home-Aiade 00 

Shaft,  Temporary  Repair  to  Broken 61 

Shafting,    Rop^  Hoists  for  Handling 196 

Shocking  Machine,  How  to  Make  a 1-10 

Short  Clrcnlts,  Induction  Tests  for 03 

Shower   Bath  for   E^nglneers 40 

Sieves,  Deylce  for  Cloaulng 59 

Signal   System   for  Power  Plants,   Side   Tele- 
graph     1 09 

Sliver,    To    Prevent    Tarnish    on Ill 

Skylights.   To  Cnt    121 

Slip  Lay,  Making  the  Hole  In  a u:^ 

Smokestack,  LengthonlngtWhlle  In  Use 81 

Smokestack,  Painting  the 21 

Smoky  Floes — Open  Grate  Draughts 48 

Soft  Alloy,  How  to  Make  a  Useful 137 

Soft  Tools  for  Handling  Machinery 116 

Solder   for    Aluminum 10,11 

Solder  for  Sealing  Canned  Goods 141 

Solder.  How  to  Test 11 

Soldering    81 

Soldering  Aluminum    11 

^Idering  a  Strainer  on  a  Well  Pipe 23 

Soldering    Fluid,    A    Good 150 

Soldering  Iron,  New 76 

Soldering  Iron,  Treatment  of 77 

Soldering,   Resin  for 11 

Soldering  Solution,  An  Excellent 137 

Solvents,   Introducing  Into  Boilers 43 

Spark  Plugs.  How  to  Clean 142 

Spark  Preventer,  Locomotive 89 

Sparking  Coll,  How  to  Make 26 

Speed.   How  to  Calculate 138 

Speed   Ts.    Size 69 

Sprains   or  Dislocations,    First  Things   to   Do 

in  Case  of 132 

Spring,   Welding  a   Buggy 24 

Springs,  How  to  Shape  Carriage 157 

Springs.  How  to- Harden  Brass  and  Make.... 103 

Springs,  Simple  Device  for  Making  Coll 101 

Springs,    Tempering    148 

Sponges,    To    Clean 102 

Stacks,  Novel  Method  of  Climbing  Tall 22 

Stack,    Raising   a 27 

Steam,  Apparatus  for  Removing  Oil  from  Ex- 
haust   34 

Steam  Blower,  How  to  Make  a 108 

Steam,  Dry  for  Wheat  Steamer 83 

Steam  Pli)es,  Covering  for  Overhead 168 

Steam   Pipe,   Piecing  out  a 142 

Stoam  Pipe,  Practical  Conduits  for 128 

Steam  pipe,  Strength  of 45 

Steam  Pipe,  Supports  for  Underground 13ft 

Steam  Radiator,  To  Convert  Into  Bake  Oven.  132 

Steam,  The  Generation  of 42 

Steam  Trap,  How  to  Make  a 155 

Steam  Turbine,  Professor  Rateau  on 70 

Strum   Whistle,   Home-Made 43 

Steel-Concrete  Chimney,  Largest  In  the  World  169 

Steel.  Coppering 125 

Steel,  Hardening  and  Tempering 52 

Steel,  How  to  Work  Into  Tools 100 

Steel,   Notes  on 67 

Steel,   Preventing  Rust   on    115 

Steel,  Scarfs  for  Welding..: 99 

Steel  Tools.  Carbolic  Acid  for  Tempering. ...121 

Stone,   Moisture-Proof  Paint  for 110 

Stop    Cocks,    Grinding 23 

Stopping  a  Leak  In  a  Boiler 66 

Storage  of  Gasoline,  Simple  and  Safe 28 

Stove  Pipe  Wedge,  Handy 64 

Stove  Polish,  How  to  Make 62 

Stzmight  Edge,  Combination  Anril  and 112 

Btralghten  a  Shaft,  How  to 78 

fltEAtMr*  Soldering  on  a  Well  Pipe 


Strainer,  To  Make  a  Gasoline 122 

Stripping  Sliver  from  Plated  Articles 23 

Stubs  of  Broken  Set  Screws,  Removing 143 

Submarine  Sinks  Cruiser 151 

Suffocation.    To    Revive   from lt>0 

Swaging,    The    Principle   of 25 

"Sweaty"   Pipes,   How   to  Avoid 104 

T 

Tall   Race,  How  to  Build  a   Frost-Proof 96 

Tallow    for    Cutting   Tools 106 

Tarnish  on  Silver,   To  Prevent Ill 

Telephone,  Connecting  an  Extra 26 

Telephone,   How  to  Protect   the  Ground   Con- 
nection of  97 

Telephone,  How  to  Send  Music  by 72 

Telephone,  How  to  Use  One  in  Two  Places. .  56 
Telephone    Line,    How    to   Build   by   Using  a 

Wire    Fence    171 

Telephone  Testing  Instrument,  How  to  Make.  79 

Telephoned  from  Raft  In  Water  Tower 146 

Temper  a  Buteher  Knife,  How  to 154 

Temper  KnlveM,  How  to 131 

Temper  Mill  Picks  and  Chisels,  To 116 

Tempering,    Colors    L'sed    In 120 

Tempering   Chisels,    Recipe    for 131 

Tempering  Recipe,  Good 121 

Tempering  Recipe,  Hunts  132 

Tempering  Recipe,  Simple 100 

Tempering    Sprln;:^     .". 148 

Tempering  Steel  Tools,  Carbolic  Acid  for 121 

Tempering  Tools 124 

Test  Lubricating  Oils,  How  to 107 

Test   Solder,    How    to 11 

Tests,    Induction,  for  Short  Circuits 63 

Testing,  Convenient  Connector  for 101 

Testing   Armatures,    Rapid    Method    of 75 

Testing  Instrument,  How  to  Make  a  Telephone  79 
Testing  Incandescent  Lights,  Quick  and  Easy 

Method   of    ,...120 

Thawer,  Electric  Powder 30 

Thermometer.  How  to  Make  a  Curious 02 

Thread,    Cutting  Left-Hand 71 

Threads,    Chaser   for   Cutting ir>0 

Thread-Cutting  Kink,    A 0»? 

Threads,  Cutting  Left-Hand  with  Rlght-IIand 

Tools r.s 

Tie  a  Hitching  Knot,  How  to 82 

Tinning   Brass   and    Copper 1(1 

Tinning  Cast  Iron lot 

Tintometer,  The Ui\ 

Tire  Bolter,   Handy    no 

Tiro  Inflater  and  Horn   Blower,   Automatic.  ..i:U 

Tires.    Filling  Automobile l.TJ 

Tires,  New  Method  of  Repairing r.2 

Tire,    The    Evolution    of    the 74 

Tires,   To  Cut    Ends  of  Steel KH 

Tires,  Washing  Rubber r»l 

Tool,    A    Handy 'AH 

Tool-Holder,  Handy 112 

Tool  Steel,  High-Speed 51 

Tool  Steel,  New  Welch <M 

Tool  Box  Elevator :{2 

Tool  Rack  for  Engine  Rooms 10" 

Tools,  How  to  Work  Steel  Into loo 

Tools,    Tallow    for   Cutting HXJ 

Tongs,  Useful  Comblnath)n :5S 

Torch  of  Pipe,  How  to  Make  a 159 

Transfer  Car,  Operating  by  Cnbl«» G4i 

Transjyosing    Wires    with   Knobn,    Mi'tlitxl   of..  r»l 

Trap  to  Kill  Rats,  Electric 113 

Traveling  Crane,   Huw  to  Make  a 14H 

Trestle   for   Repair  Shop.    Handy 148 

Trip  Hammer,   How  to  Make  u 114 

Truck,    One-Wheel    Mill 118 

Tubes,    Rolling    Seamless 17 

Turned  Work,  To  Produce  Polished  Surface  on  llO 

Tuyere,  A  Home-Made 34 

Twine  Holder  and  Knife V^ 


V 

nmbrcna  J«liitt  Need  OU 187 

UtalTMNl  J^lat,   ample 44 

V 

ValTt  OetLT,  Worn,  How  to  Deal  With  It 170 

Valre.  Hftde-Orer  Gate 100 

ValTe,  Securing  Worn-Out  Cap  of  Check 10 

YalTe,  The  Use  of 9 

ValTes,   Care   in   Attaching   Bra(i8 98 

Valyea,  To  Detect  Working  of  Chock 0 

Vamlah,    Colorleas    106 

Vamlah  for  Iron  Work,   Excellent 148 

VarnUh,  Good  Shellac 157 

Varnish,    Good    Quick-Drying    Carriage 131 

Verant,    The — ^New    Instrument    for    Photog- 
raphers    88 

Vise  Arrangement  for  Filing,  Convenient 125 

Vise  Jaws  Cast  from  Soft  Brass 123 

Vise,    Lightning    Grip 113 

Vitriol   Burns,   Remedy  for 101 

Vulcanite.  Working  20 

W 

Washing  Oyeralls,  DcTlce  for 83 

Waste  Press,  Simple  Design  for 00 

Water  Heater,  Home-Made  Shop 86 

Water-Jacket  Attaching  to  GaHoline  Engine..  31 
Water  Jacket*  Removing  Lime  in lOo 


Water,  Power  Required  to  Raise •. 

Water  Trough,  How  to  Construct  a  Cement.. .100 

Wkterphone,    A t. 

Watt,   The 

Weld,  Right  and  Wrong  Methods  of  Making  a 

Weld  a  Steam  Drill,  How  to Iflf 

Welding  a  Buggy  Spring..... 9ft 

Welding  of  Aluminum,  The 86 

Welding  Steel,  Scarfs  for 88 

Wells.  Removing  Obstructions  from  Drilled..  85 

Wheel  Painting  Machine 41 

When   the   Whistle   Blows 68 

Whistle  for   Gas   Engine 88 

Whistle,    Home-Made    Steam 48 

White  Metal,  Formula  for 

Whitewash  Recipe,  Uncle  Sam's 

Wire  Fence,  How  to  Build  Telephone  Line  bgr 

Using    a    .......171 

Wires,  To  Stop  the  Humming  of 187 

Wood,  How  to  Clean  Polished 168 

Wood,  How  to  Fireproof Ill 

Wood,   Moisturo-Proof   Paint   for 148 

Wrench,  A  Socket 91 

Wrench,  Quick  and  Easy  Way  to  Forge....  M 

Wrench,   To  Use  as  Hand  Vise 

Wrenches,  Making  Large  in  Emergencies 

Z 

Zinc,  How  to  Make  Paint  Adhere  to.  ••••••« 


WE  WANT 


ONE  LIVE  AGENT 


In  every  shop.  U  there  is  none  in 
your  establishment  it  will  pay  you 
wen  to  write  us  and  learn  what 
others  are  doing  and  what  you  can 

do. 


POPULAR     MECHANICS, 


JOURNAL  BUIU>ING. 


CHICAOO 


IVE  CAN  FURNISH  ANY  MECHANICAL  BOOK  PUBLISHED. 


MECHANICAL  TRADES 

SICAN  ARTISAN  MAKCALS.    Cloth,  price 

ach.  Bacli  tlie  highest  authority  In  Ita  par- 
Held  and  recosDlied  a>  a  ataodard  work  by 

rho  know. 

rinamltba'  Pattern  MaDual.     Price,  tS-EO. 

Elonae  Warming  Manual,     Prlcp.  |3.G0. 

Hot  Water  Mannal.      Price,  (l.BO. 

Cornice  Worfc   Manual.      Price,  (S.50. 

Manual   of    Bunlneiw,   and    ttie 

DAL  OF  R£>:;E1IPTS.  240  pages,  clolh,  prlco 
Telia    hov    the    rarloua       lacquers,    hronieB, 

:b  for  119  'different  kinds  of  solder  and  the 
ions  Index  eoaiprlses  1,T18  refereucea.  Pro- 
glTen  win  be  found  of  special 

lea. 

i  KAKER'S  COMPL 

_   ---   psgeB,    

_e  of  the  best  text  Ijooka  on  harQesB  mak' 
r  tMitillslied-     A  complete  iey  to  lengths  and 

Nlnetf  dlircrciit  kinds  of  barnesa  cut, 
]  and  made  before  your  eres.  alao  all  kluAn 
p  work  lllnstrBted.  A  rast  avalaoche  of  In- 
on  that  cannot  be  found  anrwhere  elite.  Thla 
omblned  wltti  an  apprentice  all  that  li  needed 
luce   a   BrHt-claas  cutLer  thut   will   not   waste 

CTICAL  BLACK.dHITHINQ,  Compiled  from 
ictlcal  articles  n-Ulch  hnre  appeared  during 
.1  few  yeara  In  the  cotumDS  of  "The  Black- 
iDd  Wheel trrlgbt"  4  rolamca,  cloth,  prive, 
1.  Treats  of  the  details  ot  the  prnctlcnl. 
tlon  of  the  trade  and  Is  suitable  for  those 
t  to  edlabliBh  tlic  trade  as  well  a»  for  those 
,j  ,_  «..  ...      n-^.  only  jjoou  ot  the  kind   In 


Shop   Plans,    Woi_    ,   -   . 

ToolBi  S.  Blacksoillh-s  Rules.  Vol.  II,  li.  . 
■B.  In  Chapter  1,  treala  of  Iron  anil  atecl. 
it  IroD  and  steel,  rottlug  and  crystal  Illation 
,  beating  steel,  testing  Iron  und  steel,  treat- 
lad  working  of  steel.  Iinrdeiiing  aleel.  reator- 
~~t  steel,  cold  haniruerlng  Irou.     In  Chapter  2 


ag  clipping  and 


__rerBl   ways   of   n 
tells  how  lo  make  a 


;   thes. 


lis    and    ilrMIIng,    niethud    of    making    i 


in  Chapter  5.  with  iiumerouB  examples.  The 
les  on  which  edtjed  tools  operate  ton  ad  In 
r  0,  with  bints  on  Ihe  <-iire  at  mlRcellBneouB 
Chapter  T  Is  a  continuation  of  Chapter  C,  and 
acb  description  of  the  mi'tbod  of  making  are 
.tloDS.  Volume  HI.  Even  more  useful  and 
tlve  than  twe  provloua  volumes.  Chapter  1 
blacksmiths'  tools,  their  preservntlnu.  bench 
tonga,  tools  for  farm  work,  toots  for  holding 
bolta;  Chapter  2,  wrenches  and  ibelr  use; 
tr  8,  welding,  brazing  and  soldering;  Chapter 
1  of  atcel.  temperlug,  banteulng.  testing,  etc.; 
T    n,    bud    forginEB;    Chapter    6,    rnuMng    of 


tar  1.  Miscellaneous  carriage  Irona,  ham 
etc.  Chapter  2.  Tires,  cutting,  welding,  oenamg 
and  acttlngi  how  to  make  a  t^e;  heating  furnace. 
Chapter  3.  tlettlng  axles,  axle  gauges,  thimble  akelas, 
etc.  Chapter  4.  Bprlnga,  how  to  make  and  reset: 
different  ways  of  weldiag.  Chapter  o.  Bob  sleds. 
Chapter  e.   Tempering   tools.     Chapter   T.   Proportion 


forms   used   ijj   carriage,   wagon 

and    sleigh   makers. 

GUNSMITHS'  HANUAI.  Large  12mo.  400  pages, 
lUuBtratcd,  cloth,  price  12.  To  be  found  here  are 
descriptions  of  guns  and  pistols;  fitting  up  a  shop; 
general  gnnamlihlug;  taking  apart,  cleaning  and 
putting  together;  toola  requlced,  how  to  make  toola, 
the  work  bench,  working  In  Iron.  Hteel,  copper,  brass, 
silver  and  wood;  gun  stocks,  gun  barrels;  tools  for 
breeching  guns;  tools  for  chamberiog  breech  load- 
ing barrels;  browning  and  receipts  for  browning; 
valuable  mlacellaueous  receipts;  powder  and  shot; 
Judging  the  (luallty  of  guns;  using  the  rifle;  using 
the  shotgun;  using  the  pistol;  vocabulatf  of  chem- 
icals and  HUbstanees  used  In  varnishes,  etc.;  calibres 
of  guns;  rIfilQg,  twist  ot  rifles,  etc.;  directions  for 
taking  apart  and  ai^aembllog  guns,  rldca  and  platols. 
In  fact,  a  complete  practical  guide  to  all  branchea 
of  the  trade. 

JAPANNINQ  AND  ENAMELINQ.  By  William 
Norman  Brown,  52  pages.  lUustraled,  8vo.  cloth, 
price-  ti.QO.  Contents:  Enameling  appliances  and 
apparatus;  Japans  or  enameln;  lo  lest  enamel  for 
lend  Japanning  metals;  Japanning  tin:  enameling  old 
work;  for  cast  Iron,  copper  cooking  utensils.   stoveH, 

backing  for  Iron;  processes  for  tin  plating;  galvan- 
izing: metal  polishes;  colors  for  polished  brass;  a 
golden  varulab  for  metal;  painting  on  zinc;  carriage 
varnlsb;  Japanese  varnish  and  Its  application. 

PR.4CTICAL  MANUAL  OF  HOUSE  PAINTINO. 
GRAINING,  MARBLING  ANO  SIGN  WRITING. 
By  Ellin  A.  Dflviclsoti.  12  mo.  391  pages,  price  $2. 
Full  information  on  the  processes  of  house  painting 
lo  oil  and  distemper,  the  formation  of  letters  and 
practice  of  sign  writing,  the  principles  of  decorative 
srt.  u  course  of  elementary  drawing  for  boose  paint- 
crs,  writers,  etc.,  and  a  collection  of  useful  receipts. 
Its  Illustrations  are  colored  plates  ot  woods  and 
marbles,    and    numerous    wood    engravings. 

PAPER  HANGERS'  COMPANION.  B;  JsmeS 
Arrowsmlth.  108  pages,  price,  fl.  Practical  op- 
erations or  the  trade  systematically  laid  down,  with 
copious  dlrectlonos  preparatory  to  papering;  preven- 
tlouB  ngaliint  the  effect  of  damp  walla;  the  various 
cements  and  pastes  adapted  to  the  several  purposes 
of  the  trade;  and  observations  and  directions  for 
the  paneling  and  ornamenting  of  rooms. 


t2.no.  Painters,  decorators  and  all  who  have 
mix  colors  will  find  this  a  practical  handlHvak.  Con- 
talnB  72  sainplea  ot  actual  paint  and  more  than  400 
■llCerent  color  mixtures,  with  hints  on  the  testing  of 
colors.  Mr.  Jennings  has  Included  sample  cards 
Hhowlng  48  different  colors  with  their  correct  nomen- 
clatures and  has  described  the  method  of  mixing  not 
only  these  but  almost  every  other  color  that  a  client 
would  be  likely  lo  deacrlbe  to  a  psintcr,  A  chapter 
devoted  to  brushes  and  useful  and  practical  bints 
and   recipes. 

PAINTERS'  MANUAL.  IS  mo.  Price,  SOc. 
One  of  the  most  complete  ifuldes  to  a  mecbanlc 
trade  that  la  to  be  found  on  the  market.  Qtves 
ciimplete  and  comprehenslTe  rules  for  house  and  sign 
painting,  graining,  varnishing,  polishing,  kalaomln- 
.„_     ,„_     .......„_    ...,„,.,_     jiiaing^    glaslng. 


silvering,  j 


rs.  harmony,  i 


osophy.  theory,  and  practice  of  oolor,  principles  of 
glass  staining,  etc.  lucludlng  a  new  sod  valoable 
treatise  on  How  to  Mix  Paints.  To  th«  learner  tlie 
book  Is  simply  Indispensable. 


«  SALE  BY  POPULAR  MECHANICS,  JOURNAL  BUILDING,  CHIC  AGO . 


la. 

eandnetor^ 

Th*  lAtMt  BBd  best 

for  loco* 

K/>u>nncn.      WliU* 


bftitr  b«2or*  Laj  th^c  subjact 

IncUi,  «s&4«ntftiidAb!e  man* 

•atcAr  bA«  trtfAt'Hl   It  m   this  new 


jBr  •■&>««*  eaa  W  lijrMi.  u 


«<2:ai*:7.  aa  <3e- 


S»i 


a/«  air«a^7  ^/tVfi.  y^s-z  can  t«com«  bet- 
If  roQ   raailr   va^r  tb  kn-^v   a'.:   :hac   la 
a^Uvat  atr-trak«  practice  j«£d  f'.r  thia 
r.<.    c^#tJtk.    l>>   pac««.   tiTt^ir^iM   of  Ulustra- 
11^1.     4:ven  f^r  1  r3b*cr;ptioiia. 


-^ The  rr»at«st  accruno* 

«(C    a«v    mbA    pra'tiicai    i&a*.c«r    ever    p-jb;ished 
•»<«    tii«    ecrnxtnactlon    acd    inacaff«c:i«nc    of 
U0U,mf/lirrK    both    >ir&p:«    acd   compound,    by 
ja«ShaA«.      Clrjih,    Tt<    pac«.    3^>    lilualratlooj. 
I2.M.     Olv«tt  for   t   rdbicrlpUonx. 


M.  Ik    A 


r,  br  Eu  W.  Lonranecker, 
koai  of  pracUcal  fat  and  ffa»oIln«  enffna 
_  _      coT«rlnr  trron  to   be  avoided  In  the  oon* 

ittweiUm  €/t,  and  hov  to  correct,  operate  and  care  for 
vaaolla*  enflnee.     £%ery  ua^r  of  a  cat  enfina 
thla    book.      Bls&ple.    lrinrjcttv«    and    rlffht    up- 
Fall  of  general    Information   about    the   new 
motive   pover.    its   economy   and   ease  of 
fct.      Itmo.    cU-.th.    ISO    paves,    folly    lllaa* 
prlca  II. M.     Given  for  2  •abacr1ptlOD& 


1M4  Edition,  a  handbook  of  practical  dlacrama  and 
taformatloa  for  electrical  v^rkers.  by  Henry  C. 
Horatmann  and  Victor  IL  Touflfey,  expert  electricians. 
This  crand  little  volume  not  only  tells  you  how  to  do 
It,  b«t  It  ehows  yoo.  It  shows  you  how  to  wire  for 
cnll  and  alarm  bells,  for  burglar  and  flre  alarm:  how 
to  ran  belle  from  dynamo  current:  how  to  Install  and 
maaaffe  batteries;  how  to  test  batterlee:  how  to  test 
Cireulta;  how  to  wire  for  annunolators,  for  telegraph 
•nd  ffM  livhtinc;  It  tells  how  to  locate  "trouble"  and 
"rlnc  crut"  circuits:  it  tells  about  meters  and  trans- 
formers; It  contains  30  dlafrrams  of  electric  Itffhtlnc 
drenlta  alone:  it  explains  dynamoe  and  motors,  alter- 
■atlav  and  direct  current:  It  fives  ten  diairrams  of 
ffroand  detectors  alon^:  It  fives  "compensatof^  and 
alorace  battery  Installation:  It  rlvee  simple  and  ex- 
plicit explanation  of  the  "Wheatstone^  Bridgre  and  Ita 
wee.  aa  well  as  voltmeter  and  other  testing:  It  irives 
A  new  and  simple  wiring  table  cowrlng  all  voltages 
and  all  loeees  or  distances.  16 mo.  160  pa^es,  300  lllus- 
tratlona,  full  leather  bindlnic.  round  comers,  red  edges, 
aiao  4s<.  pocket  edition,  price  ll.SO.  Qiven  for  I  sub- 
■alptlona. 

BactHcttr  BUdo  Simple,  by  Clark  Caryl  Hasklns. 
Joat  tba  book  for  beginners  and  electrical  workers 
whoaa  opportunities  for  gaining*  Information  on  the 
branchea  of  electricity  have  been  limited.  A  book 
devoid  of  technlcalltlea  Simple,  plain  and  under- 
•tandabla.  There  are  many  elementary  books  about 
aiectrlctty  upon  the  market,  but  this  Is  the  flriit  one 
preeentlnc  the  matter  In  such  shape  that  the  layman 
may  understand  It  and,  at  the  same  time,  not  writ- 
ten In  a  childish  manner.  For  engineers,  dynamo 
men.  Ilremen,  linemen,  wlremen  and  learners.  For 
study  cr  reference.  Cloth.  333  pages.  lOS  lllastra' 
tiona,   priea  $1.00.     Given  for  2  subscrlptlona 

DjmUMo  Tending  for  Knirlneers,  or.  Electricity  for 
Steam  Engineers,  by  Henry  C.  Horstmann  and  Victor 
H.  Toupley.  It  is  with  a  view  to  assisting  engineers 
and  others  to  obtain  such  knowledge  an  will  enable 
them  to  Intelligently  manage  such  electrical  appara- 
tna  aa  will  ordinarily  come  under  tholr  control  that 
thia  book  has  been  written.  The  authors  have  had 
the  eo-operatlon  of  the  best  authorities,  each  In  his 
cboeen  fleld,  and  the  Information  given  Is  just  such 
as  a  steam  engineer  should  know.  13mo.  cloth.  308 
pages,  100  lllUNt  rat  Ions,  price  net  ll.CO.  Given  for  8 
subscriptions. 

Modera  Elertrfrlty.  by  Henry  and  Horn.  Not  only 
the  latest  but  one  of  the  most  elaborate  and  complete 
works  on  thH  subject.  Includes  latest  achievements 
of  scientific  research,  with  explanation  of  modem  in- 
venllons  and  appliances;  150  illustrations,  two  special 
wirlnir  diagrams,  free  from  technical  phrases,  cloth, 
price   tl.OO.     Given  for  2  subscrlptlona 

^■aay   Electrical   Experiments     and     How   to   Maka 

ThsHi,  ty  L.   P.  Dickinson.     The  book  Is  an  elemen- 

n  handbook  of  lesson*,  experiments  and  Inventiona 
a  handbook  for  bednnera.  thonth  It  Includes,  aa 
wall.  Mamplas  far  the  advanced  stadenta  IIIus- 
Iratad  with  handrads  of  flna  drawlnas;  printed  on  a 
■Mpartot  quality  of  papar.  12mo.  eloth.  21ff  pacaa,  12« 
invstratloaai  prioa  ILif     Olw  for  I  MbaerfptloMi 


Slac).     Elaetrldty   to   an   tta 

uons  described  In  eonelaa  and 

clodea   directions   for   wlrln#   and  Uvhttas  of  — 

aatlmatea  of  cost,  etc     llf  lUnstratloBSk  Toeabalaiy« 

common  technical  tannic  laatliar,  gDt  tettartegp  pfM 

SO  cents.     Given  for  1  sabacrlptloiiL 

The  Hotormaa'to  Galdfw  by  J.  W.  Gayatty.    Aail* 

Talnable  Instrcctcr.  illustrated.  Full  tnacractloaa  sM 
the  care  and  ninnlns  of  cars.  The  latest  aad  !•■ 
publl^hrd.      Cloth,   price  50   ceota.     GlrcB  for  1  aP- 

acripiijii. 

Practical  Telephow  Haadbaok  sad  Giriia  I*  M* 

phoalr  Exchange,  How  to  Constmct  and  MilitsB 
Telephone  Unef.  by  T.  S.  Baldwin.  M.  A..  IUailntti> 
Containing  chapters  on  The  \:»9  of  the  TelcpboM 
Series  and  Bndginp  Phones,  Line  Constmctloa.  lla<J^ 
rials  to  be  Used.  Locailnc  nnd  Correction  of  MB 
In  Instruments  and  Lines.  Thla  is  the  best  book  ti« 
published  on  farm  telephones.  It  is  tba  only  ^^ 
ever  issued  which  treats  the  subject  exbasMw 
and  comprehensively.  It  is  of  inestUnable  v*^  J* 
promoters  of  rural  party  linesL  because  It  coatani 
all  of  the  argumenta  that  are  neceasary  to  show  tst 
advantage  of  rural  party  lines.  It  alao  ttili"J* 
such  lines  should  be  constructed  and  cared  for.  CMn 
189  pages,  fully  Ulostrated.  price  IL2S.  Olna  W 
S  subscriptions. 

Televnvhy  Self-Taocfat,  a  complete  mannal  ^  % 
struct  ion.  by  Theodore  A.  Edij>on.  M.  A.,  instroetiir  ■ 
American    School    of   Telegraphy,    Illustrated.     !■  ^^ 
valuable  volume  wi:i  be  found  everythinc  that  !•  B^ 
essar}*  to  the  study  of  telegraphy.     Thonch  telefrapV 
Is  essentially    a    matter    of    practice,    it   has   beta  ui 
aim  of  the  author  v*  present  to  those  who  asplrti* 
master  the  art  of  telegraphy  a  book  treatins  tbtV 
Ject    In   as   concise    and    clear   a   manner   as   powiw 
without   eliminating  anything   that   Is   important,  uj 
without   putting  in    tMngs   that  are  detrimental,  aia 
which  would  have  a  tendency  to  confoaa.     Clotht  U« 
pages,     fully    illustrated,    prica    fLOO.      GlTca    for   I 
subscriptions. 

The   Handy  Test   Pocket   Electrical   Plitli—lf,  tf 

Wm.  L.  Weber.  M.  E.  Contains  upward  of  4.M9  woidl^ 
terms  and  phrases  employed  in  the  electrlcml  profM* 
slon.  with  their  deflnitions  given  in  the  most  cooctia 
lucid  and  comprehensive  manner.  The  book  Is  of  a 
convenient  5itze  for  carrying  In  the  vest  pocket,  bdag 
only  2^  Inches  by  5  4  Inches,  and  H  Inch  thick.  2t4 
pages.  Illustrated,  and  bound  in  two  different  stylt& 
Cloth,  red  edges.  Indexed,  35  cents:  fall  leather,  gald 
edges,  indexed.  50  cents.     Olven  for  1  subscripttoa. 

Modem  Electro-PIatinir.  by  J.  H.  Van  Home.  Tha 
only  work  on  the  market  that  elves  proper  attea* 
tlon  to  the  modern  tools,  materials  and  methods  ussd 
in  preparing  work  for  platlnf;.  It  takea  up  mattara 
from  the  bcglnninfc  and  tells  how  to  manipulate  arti* 
cles  from  the  rough  casting,  forglna  or  atamptac* 
clear  through  all  the  processes  of  pollshlnc.  platlac* 
etc.,  down  to  the  final  coat  of  lacquer.  18f  pava^ 
with  37  lUuvtratinnii.  handsomely  bound  in  doth,  with 
full  and  complete  index,  price  ll.OOu  (Hwi  for  S 
■ubscrlptlona. 

MECILINICS. 

Modem  Blacksmlthinir,  Rational 
Waffon  MaklnjT*  by  J.  O.  Holmstrom.  Thia 
work  Is  written  by  a  man  having  thirty  yearsT  prao- 
tlcal  experience.  Elementary  rules  are  employed,  thna 
avoidlng^  the  more  technical  terms,  renderlnc  thla  trea- 
tise practical  nnd  more  Invaluable  to  aU  who  hava 
use  for  it.  Even  the  olilost  blacksmith  or  wacoB 
maker  will  find  many  holpful  sugtrestlons.  and  aay 
younfr  man  can  master  the  principles  of  these  two 
useful  arts  by  a  carrful  study  of  this  book.  Tha  ralaa 
and  recipes  will  be  found  of  great  valaa  to  farmery 
horscshoers,  wagon  makers,  machinists,  ItverymaB. 
well  drillers,  manufacturers,  aa  well  as  amateurs  aad 
young  men  on  the  farm.  Over  300  paffea  fatly  tlln^ 
tratcd.   price,   cloth.    $1.00.     Olven  for  2  sobserlptlOBiL 

Hot  Water  Heatlnir,  Steam  and  Gas  FIttfaiV,  Acaty- 
lene    Ga<i — How    Generated   and    How   Feed*    by    J.    J. 

Lawler  and  Geo.  T.  HanchctL  For  plumbery  steam 
fitters,  archltorts,  builders,  apprentices  and  house- 
holdera;  containing  nil  modern  methods  and  practical 
Information  of  all  the  principles  Involved  In  the  con- 
struction of  steam,  hot  water,  acetylene  gas  plants^ 
and  how  to  properly  do  gasfittlng.  Cloth,  S14 
fully  Illustrated,  price  13.00.  Olven  for  I  sal 
tlona 

American  Sanitary  Phimblnir,  by  J.  J.  Lawlar. 
plumbers,    stesm   fitters,    architects,    ballders, 
tices   and    householdera      Contslnlna   praettaal 
mation  of  all  the  principles  Involved  In  tha 
and   science   of   modem    plumbint.    111 
ortclnal  sketches,  tha  fundamental  prlnelplid 
thint   tha  pinmbsr  should   know.     CloCo.  SM  1 
ftally  Ulaatratsd,  priea  tl-OO.     (HvaD  tor  4  mA 


OD  BOOKS  ON  MECHANIC 


-THE   UP-TO-DATE    HARDWOOD    FINISHER.- 

By  HoaEBon.  Gives  mies  and  mi-thodB  for  wort 
lug  hardwoods,  wtth  deBtrtptlon  of  tools  used,  an 
how  to  sharpen  and  rare  for  them.  How  to  chooi 
tiardwoodB  for  various  purpoaes.  The  proi 
of    Klue.    dlrectioi       '        ■ —    "'    "      "' 


fully  o 


._    __.     preparing    glue,     blind    or 

low    •tone    and    flnlBhed.       Treats 

„.  vamlsblne.  pollstilng,  eliding  and 

yellng  woodwork  of  au   kinds.     Tells   how   to 

renovate  old  work,  repolishloB,  rovftrnlshlng.  etc. 
Rules  for  maklns  stains,  dyes,  nUers  and  polishes. 
French  polishing,  hsrd-oll  finish,  rubbed  and  flat 
nnisb.  waxing,  pDllshlnK  and  shellacking  of  hard- 
wood floors  and  general  flnlshlng  of  hardwood  In 
aU  conditions.  12nio.  117  lllustrntlons.  320  pages. 
Cloth,    »1.00.  _ 

CONCRETES.     CEMENTS,     MORTARS,     PLAS- 
TERS   AND    8TUCCOS.— How 
Ihem.      A    Ihorounhly    i        -■      ■    - 
giving  latest  mel?-'-  - 
blocks,   laymg  cei 
tlona.     roiling    an 

work.       UlualratPs    

methods    in    making   e 
300  pages.     "'   "    "    " 

THE    BUILDER   AND   CONTRACTOR'S   GUIDE. 


„.  _ny  kind.  IHuslmled  with  numerous  diagrams, 
sketches  and  examples,  making  It  a  very  practical 
■      ■         •-  -"       --es.       Cloth    binding,     Jl.fiO; 


acquainted  with  the  practical  art  of  the  electro- 
deposition  of  metals  and  their  alloys.  The  in- 
formaUan  given  has  bepn  obtained  from  platers 
of  pracltcaT  experience,  and  the  construction  and 

operation    of    I"--    -"" "    ■" — ' —   ■" *■."■■ 

described  and 
over  SO  lUust 
cloth.  »1.0f}.  ^    _    ^ 

THE    AUTOMOfilLE    HANDBOOK.— By    Brooks. 

A  work  of  practical  Information  for  the  use  of 
owners,    operators  and  automobile  mechanics,  alv- 

tefatlng  to  the  construction,  care  and  operation  of 
>— -    --■■    -•— -• •-'■-s,    Including   r-"- 


r.   IJ-l 


book.       __ 
half  lealh 

TWENTIETH  CENTL 
PRACTICE.— By  Brooks.  _.._  _.  ._..  ._.  ._.. 
latest  and  most  practical  works  published  on  mod 
em  machine  shop  practice.  Gives  practical  in 
BIructlon  tor  machlniats.  engineers  and  cilher 
1   and   operat* 


ichlner 


chin 1st    1 

presses,  i 

machines 

etc.    Profusely  11 

Cloth,  t2.00. 


-cutting 


mis.    boring    i 
na chines,   latti 


Trents  of  tna- 
^     ...     '  -       .     drill 
lathes  and  milling 
sieei,  siiop  taths.  shop  kinks, 
ited.    Large  I2mo,    600  pages. 


-By 


and  solder 


peciflcall 
ins.   tLO( 


whether    In    . 
of     steam,     hea 


boilers  are  describeiT  and  fully  Illustrated.  Treats 
vf  boiler  operation,  the  care  and  mBnagGment  of 
engines,  dynamos,  valves  and  valve  setting,  break- 
downs etc.  The  now  steam  turbine  la  described 
and  lIluBtraled  and  the  principles  governing  ita 
action  are  explained.  Contains  a  complete  chap- 
ter on  rttrlgeratlon  for  engineers.  300  pages,  fully 
Illustrated,  durably  bound  In  full  Persian  morocco, 
limp,  round  comers,   red  edges.     Price  12.00. 


COMPLETE  EXAMINATION  QUESTIONS  AND 
ANSWERS  (or  Miirlne  and  Stationary  Engineers. 
— By  Swingle.  This  book  la  a  compendium  of  Use- 
till  knowledge  and  practical  polnte—  ' " ' 


roubles. 


troubles 


tion    troubles,    battery 


roubles 


with 


tables 


.^.   Ignl- 


rulea  and  formulas,  wiring  diagrams  and  over  100 
111  ustca  lions.  Iflmo.  320  pages.  Full  leather, 
Umii,   tl-GO;  fuU  red  morocco,  gold  edges.  12.00. 


)  alone,      I6mo. 


plumbing. 

wiping  and  st „    -. ..,.-    

installation  of  hoi  and  cold  water  and  drali 
systems  Into  modern  resideDces.  Treats  of 
thing  you  want  to  know  about  bathtubs, 
tories,  closets,  urinals,  laundry  tubs,  shower  oain. 
sinks,  (auoeta.  aoll-plpe  dttings.  plumber's  tool 
kit.  etc.  Large  12mo.  20V  pages,  over  ISO  lllus- 
trationa.     »l.SO.  ^ 

PRACTICAL     BUNGALOWS     AND     COTTAGES 

for  Town  and  Country. — By  Hodgson.  Contains 
perspective  wash  drawings  and  floor  plans  of  12S 
choice  homes,  ranging  In  price  from  tSuO  to  tZ.OOO, 
and  is  Invaluable  to  the  home  builder,  tumlshlng 
many  new  and  up-to-date  Ideas  and  BUggestlons. 
Every  plan  Is  made  by  a  licensed  architect  and 
been  built  from  to  the  entire  satisfaction  of  the 
builder.  Blue  prints  furnished  at  the  moderate 
cost  of  from  tG.OO  to  tlO.OO.  conslsling  of  floor. 
— '   and    foundation   plans,   aide   and   ''  — 


How  to  install  and  manage  batteries.  How  to 
test  batteries.  How  to  teat  circuits.  How  to  wire 
for  annunciators;  for  tolegrBph  and  gas  lighting. 
It  tells  bow  10  locate  "trouble"  and  "ring  out" 
circuits.  It  tells  about  meters  and  transformers. 
It  contains  thirty  diagrams  of  electric  lighting  cir- 
.    .. ,,■ —       ..»«    .!».._. — i jdp    pages, 

MODERN     carpentry'  AND     JOINERY.— By 

Hodgson.  A  practical  manual  Cor  carpenters  and 
woodworkers.  A  new.  complete  guide,  containing 
hundreds    of    quick    methods    for    performing    work 

met^h»J^Sf'^&ying"™)fl."raFterB!^at^?a'!  "floors"  hoo- 
pers. t>eve]3,  joining  mouldings,  mllering.  coplnE. 
■  '      hand-railing,    circular    work,    spiayed   work. 


aany    other    thing 


I  he 


I   help   him   In   his 
fifty  low-price  American  horai 


.    Bplayi 


floor  pkuis 

._  _ _   .1  llluslra"-- 

Cloth,   (1.00;  half  leather.  Jl.M. 


It 


healing  plants. 

details  with  regard  to  steam  boilers,  water  I 
ers,  furnaces,  pipe  systems  for  steam  and 
water  plants,  radiation,  radiator  valves.  plM 
tings,  Utters  tools.  Installing  heating  plants 
ipeclficnltona.      Large  I2mo.     200   pages.      Ove 


wk."^  I^ampres 


In^'sK^rt'^^^ 


ing.     Geomelrlcai  conslructlon  nnd  development  of 
solid    figures.     'Protusely    iUuatrated.      " — 


Clot*.  13.00. 


EASY  ELECTRICAL  EXPERIMENTS  AND 
HOW  TO  MAKE  THEM.— By  Dickinson.  This  la 
the  very  Litest  and  most  valuable  work  on  elec- 
tricity for  the  amateur  or  practical  eleclrlclan  ever 
published.  Tells  whst  you  should  know  about 
galvanometers,  batteries,  magnets,  Induction 
coils,  motors,  voltmeters,  dj-namos,  storage  bat- 
teries, simple  and  practical  telephones,  telegraph 
Instruments,  rheostat,  condensers,  electrophoroua. 
resistance,  electroplating,  electric  toy  making,  etc. 
12mo,     220  pages.    C\ol,!i,  W.Qft, 


i^;iS^^&W?F%^ig  Popular  ]NVecVvatv\c?„CVv:»s 


GOOD  BOOKS  ON  MECHANICS 


THE  UP-TO-DATE  HARDWOOD  FINISHER.— 
By  Iloderson.  Gives  rules  and  methods  for  work- 
ing hardwoodK,  with  description  of  tools  uHod.  and 
how  to  sharpen  and  care  for  them,  lluw  to  choose 
hardwoods  for  various  purposes.  The  proi>er  use 
of  glue,  directions  for  preparing  glue,  blind  or 
secret  nailing,  how  done  and  finished.  Treats 
fully  on  staining,  varnishing,  polishing,  gilding  and 
enameling  woodwork  of  all  kinds.  Tells  how  to 
renovate  old  work,  repollshlng.  re  varnishing,  etc. 
Kulen  for  making  stains,  dy»;».  fillers  and  polishes. 
Krench  polishing,  hard-oil  finish,  rubbed  and  flat 
finish,  waxing,  polishing  and  shellacking  of  hard- 
wood floors  and  general  finishing  of  hardwood  in 
all  conditions.  iL'mo.  117  illustnitiuns.  ;{J0  pages. 
Cloth.    11.00. 

♦  ♦-♦ 

CONCRETES,  CEMENTS,  MORTARS,  PLAS- 
TERS AND  STUCCOS.— Ilow  to  make  and  use 
them.  A  thoroughly  practical  work  by  Ilndgson. 
giving  latest  m<ftho(Is  uf  making  iind  ushig  (Moment 
blocks,  laying  cement  sitlewalka,  concrete  founda- 
tions, mixing  and  applying  plaster  ;ind  stucco 
work.  Illustrates  and  descrliws  ai)pl  lances  and 
methods  In  making  njvl  applying  ail  the  above. 
300  iNiges.     Cloth  binding    $1.50:  half  leather.  $2.00. 

»    ^^-     — 

THE  BUILDER  AND  CC«TRACTOR'S  GUIDE. 
—Tells  yf»u  how  to  corri-clly  nie.'isurir  an^as  and 
cubic  contents  In  all  m.itters  n>lattiiK  to  buildings 
of  any  kln<1.  lUusirated  with  numr-rous  diagrams, 
sketches  imil  ex:imples,  making  it  a  vi>ry  practical 
book.  12mo.  3i)u  i>ages.  Cloth  binding,  $1.5o; 
half   leather.    $2.00. 

♦  ♦  ♦ 

TWENTIETH  CENTURY  MACHINE  SHOP 
PRACTICE. — Uy  r,r*utUii.  One  of  the  !ii».st  and 
latest  and  mi»st  practical  works  imbllshi'd  tm  mod- 
ern mjichlin*  shop  prartice.  < lives  practical  In- 
Htructinn  for  machtnists.  engineers  and  olhiTS 
who  are  inti'rented  in  tin*  iisi>  and  (}p< 'ration  of 
the  machinery  and  machine  tools.  Tn-iits  of  ma- 
chinist to<»ls,  sho))  tonlH.  bniiii);  ma(  liiiK'S,  drill 
presses,  gear-cutting  inai-hliHS.  lathes  and  milling 
machinrs.  N^trs  mi  Hti-<'1,  shop  talks,  shop  kinks, 
etc.  iMof lively  illustniti'<l.  I^irge  TJmo.  tlUO  iiages. 
Cloth.   $2.U0. 

PRACTICAL  UP-TO-DATE  PLUMBING.— By 
Clow.  A  iiractjf.il.  uii-ti»-«late  wurk  on  sanitary 
plumbing,  fomprising  useful  infoiniatlon  on  the 
wiping  and  soldfrliig  of  li*:iil  pipi-  joints  and  the 
Installation  of  hot  and  r<ild  wati>r  anil  drainage 
systt-nis  lnt<i  m«Ml«-rn  resiili-n<'es.  Tn-ais  of  i-vrry- 
thing  you  want  to  know  aliont  batbtiilis.  I.iva- 
torii'S.  closets,  uruials.  laundry  tubs,  sho\v«-r  bath, 
sinks.  fau'-«'ts.  soil-pipi.'  tiitintjs.  ]ilunibir'H  tool 
kit.  etc.  l.:irj;c  iL'mo.  2ut)  pa;;is,  o\ir  l.'»0  illus- 
trations.     $l.r)U. 

»   ♦   ♦   -    — 

BUNGALOWS     AND     COTTAGES 

Ciiiintry.- -lU'     I  I«mIl;sihj.       <'oritaiMS 

pi'rsjM  •■tivo  wash  <lra wings  and  fl'ior  plans  of  12r» 
<'hi>lr«'  ln»nu-s.  r.inKli.g  in  pri<-»'  fri»ni  $:.■•••  to  $2.»Mh», 
and  J**  invalnalili*  to  tho  honii'  luiililt  r.  furnl'^hlnij 
many  ni-w  ;imiI  up-to-<iati-  l«i«  as  anit  sim;;i'sl  ions. 
Kvery  plan  is  maili*  l)y  a  lii'-nsed  an  hit'i-t  ari'l 
iMM'ti  built  fr»ini  to  th«'  «-nin'i'  s:iiisfa«-ii'iu  of  th»* 
builih-1.  I^Uk.'  pi  ints  fnrni^lM-il  at  tbi-  nviili-rati' 
co-si  iif  friini  J.'i  ••II  to  $]"i.iin,  iMin'^Ki  ihu  «if  ^••or. 
roiif  .iiid  foiinil.ititwi  plans,  siilr  and  r--:iT"  »'Ii'Va- 
tions.  Willi  iMinipl»-t»'  t\  r»«  \vri»t»ii  spi  i-jti>-at  inns. 
iJnio.      fi"»lh.    J."»0    pa:ii  ■-■.    ;:«•"    llIu««liMti'ii,s,    JI.ihi. 

^   •   ^ 

COMPLETE  EXAMINATION  QUESTIONS  AND 
ANSWERS    f-T    M.j'i'i-     .ii  •!    SI  it  i^.ti-i  >     KriLiin.  .-i -:. 

)*.y  Sw.iiL'N  .  'i  h;-;  h^-'iK  i<  a  ■••■rnpf  niliOTn  of  n.-. - 
fill  k:."-\\  ;i  •!:-'«•  ai.'l  pr.i  li^il  p'-iTrlii''  li^r  all  »  ;i-:i- 
i.'«i.-.  uh'-tbt-r  ill  Ti..(!iii»-  or  .- tal  i-nnry  s^i  \  i' •  . 
'I'll. Its  of  ^-t♦•.lIn.  h-.it  and  •••unbii-i  i'ln.  .Mm'* 
than  'Mj  diffir-  ni  typi  s  of  marln*-  anil  stati«)ii.ir\ 
bolli-rs  ar*-  il>-><  riln-d  ai'.d  fully  U'listrati-d.  Tri-.its 
(»f  boiler  opi-iati<^!i.  thi-  cari-'and  ni:ina^i'm<-iit  ot 
t-nglnes.  dynani^i**.  val\fs  and  val\e  setting,  bn-ak- 
riowns  »ii\  The  ni.-w  sti'am  turbine  is  d<'srrlbi*d 
and  illustrated  and  thi*  principles  governing  its 
actlun  ar»;  explalnoil.  Contains  a  rompN-ti*  chap- 
ti-r  on  refrigeration  for  englm-ers.  .^oo  pages,  fully 
lUu*'trati-d.  durably  boimd  In  full  Persian  morocco, 
limp,   round  corner.^,   red  edges.     I'ricc  12.00. 

SEm-  ANYWfiERB  IN  THE  WORLD 


PRACTICAL 

for    Town    aixl 


THE  UP-TO-DATE  ELECTROPLATING  HAND 
BOOK. — By  Weston.  A  manual  of  useful  Informa- 
tion for  platers  and  others  who  wish  to  become 
acquainted  with  the  practical  art  of  the  electro- 
deposition  of  metals  and  their  alloys.  The  in- 
formation given  has  been  obtained  from  platers 
of  practical  experience,  and  the  construction  and 
operation  of  the  different  devlcea  used  are  fuUr 
described  and  illustrated.  16mo.  192  pa^es  and 
over  60  illustrations.  Full  leather  limp.  |l.iO: 
cloth.   $1.00. 

♦  •    » 

THE  AUTOMOBILE  HANDBOOK.— By  Brodki. 
A  work  of  practical  information  for  the  use  of 
owners,  operators  and  automobile  mechanlca.  flv- 
ing  full  and  concise  information  on  all  qtiestiODS 
relating  to  the  construction,  care  and  operation  of 
gasoline  and  electric  automobiles.  Including  road 
troubles,  motor  troubles,  carbureter  troubles.  Igni- 
tion troubles,  battery  troubles,  clutrh  troubles. 
starting  troubli-s.  with  numerous  tables,  useful 
rules  and  formulas,  wiring  diagrams  and  over  100 
illustrations.  \6rnn.  Z'20  pages.  Full  leather, 
limp,   $1.50;  full  red  morocco.  goM  o  Igos,   $2.00. 

MODERN  WIRING  DIAGRAMS  and  Descrip- 
tions.— A  handbook  of  practical  diagrams  and  in- 
formation for  «li'i-tri(*al  workers  by  Hortanuinn  and 
Tousley,  exTuTt  fleet ridans.  It  shows  you  how  to 
wire  for  call  and  alarm  bells.  For  burglar  and  lire 
alarm.  lIow  to  run  bells  from  dynamo  current. 
How  to  install  and  manage  batteries.  How  to 
tist  batteries.  Ilow  to  tt-st  circuits.  How  to  wire 
for  anniniciators;  fnr  tclfgniph  and  gas  lighting. 
It  tells  how  ti»  l<»rate  'trouble"  and  "ring  out" 
circuits.  It  tells  about  meters  and  transformers. 
It  <*ontalns  thirty  diagrams  of  electric  lighting  cir- 
cuits alone.  inmo.  jou  illustrations.  160  pages. 
full  leather  binding,  round  corners,  red  edges. 
rocket   edition.    $l.r.O. 

♦-♦  -^ 

MODERN     CARPENTRY     AND     JOINERY By 

Hodgson.  A  prai-ticiU  manual  for  carpenters  and 
woodworkers.  A  new.  complfte  guide,  containing 
Innidrcds  nf  tiiiick  methods  for  performing  work 
In  can>entry.  joining  and  general  work.  Contain.^ 
mi'thod  of  laying  rni^fn,  rafters,  stairs,  floors,  hop- 
]»'rs.  bcvcl.«.  jiiining  mouldings,  miterlng,  coping. 
plain  hand-railini;.  circular  work,  splayed  work, 
and  many  other  things  the  carpenter '  wants  to 
kni)W  to  help  lilm  in  his  everyday  vocation.  It 
n'sif  contains  pi-ispec'tive  views  and  floor  plans  of 
fifty  iow-prici-  American  homes.  iOO  Illustrations. 
•jr>0  iwjges.     Clotli.    Jl.Ou;   half  leather,   11.50. 

HOT  WATER  HEATING,  STEAM  AND  GAS 
FITTING.-  -I Jy  DonaldsDn.  A  modern  treatise  on 
lint  water.  ste;tm  and  furnace  heating,  and  steam 
and  gas  tilting?,  whii'h  is  intendeil  for  the  use  and 
Infoi tnatloii  of  th<-  itwncrs  of  buildings  and  the 
nicthanics  who  install  their  he.iting  pkmts.  Gives 
d't:ii:s  with  ri'K.ird  to  steam  bollt-rs.  water  heat- 
CIS.  furnaei  s.  pipe  systems  for  steam  and  ho! 
water  pl.-ints.  radiation,  railiator  valves,  pipe  fit- 
titms.  tilt- rs'  to<iIs.  installing  heating  plants  and 
spi'citlraiion.s.  I.:irge  lllmo.  200  pages.  Over  100 
illustration.^.      (nuth.    ll.oU. 

♦  ^  ♦ 

SHEET  METAL  WORKERS'  INSTRUCTOR.— 
T?y  li.i^e.  •'■iiiiriins  practi<al  rules  for  describing 
v:i!ii»n«  p.iti'iiis  for  .»!h- it  iron,  copper  and  tin 
wiiilt.  l-:x.iiMpli^  of  luLtlern  drawing.  Tools  and 
jijM'lian-  i-s  iim  il  In  sin  et  metal  work.  Soldering 
ami  liiMzlnkT.  Tiiinlni;.  Hediming  and  galvanU- 
iri-.;.  I  n  •i:iii  iiic.il  construction  and  develupmcnt  of 
.«>!iil  li.miM  s.  l*rofiu:i'ly  illustrated.  iJmo.  SuO 
p.m.  •:.     «"ioih.  Jj.Mii. 

»-•»-■• 

EASY  ELECTRICAL  EXPERIMENTS  AND 
HOW  TO  fVIAKE  THEM.— Hy  Dickinson.  This  li 
the  \i'iy  l.it>  -^t  and  most  valuable  work  on  elec- 
tricity for  the  amateur  or  practical  electrician  ever 
publishtd.  Tells  what  you  should  know  about 
galvanometers.  batteries.  magnets.  Indnctton 
coiis,  motors,  voltmeters,  dynamos,  storam  bat- 
teries, simple  and  practical  telephones,  tel^mph 
Instruments,  rheostat,  condensers,  sleetropluiRniL 
resistance,  cleotroplating,  electric  toy  ma^ST  «!& 
IJmo.     2J0  pages.     Cloth.  |1.00.  "" 


»BNT  .4;vyWlfERE  IN  THE  WORLD  D^«%*«l-%sr.  HH^^U^^l^^   n\ 
TSTPAID,  ON  RECEiPT  OP  PRICE  POpUlat  £l\fiClVaUlCS^d 
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f™r'SPECIM,"9»woi 


THCRE  IS  NONE  BETTCK  MADE:      <<•  l^"  " 
Writs  Tn  tor  >  Copv  of  our  N*w  C»l»la2«ia. 
^S.  MORRILL-,        -        CHM8ERS- BROADWAY.       -        NeW  YorK 


Publisher's   Announcement 

The  Popular  Mechanics  Shop  Notes  for 
190&  will  contain  200  pages  of  entirely 
neiv  matter  and  be  ready  for  delivery 
on  January  lO,   1900.         ^        j&        ^        ^ 


IICE,    POSTPAID. 


30     CENTS 


PARTIES     MAVINO    QOOD     PATEN-re     IN 

MECHANICAL  LINE 

wIdBg  taMtva  bacUof  to  t[«t  tlult  p*t*rla  ImdmI  and  htvs  tbelr  derlcM  manafactutcd, 
~-^  do  w>U  to  corrstpoiul  wtlh  oa,     W*  «ie  well  ptep«i«d   to  teiDufuture  ■njrthtiig  merit- 
Ottou*t    OB   putsitaUp  or    lojttljr    bMis,    will    also   consider    tba    purchu*    oatilght 

THE    TURNER    BRASS  WORKS 


TBDS.  R.  FERttlS. 
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POPULAR  MECHANICS 


SHOP  NOTES 


FOR 


1006 


EASY  WAYS  TO  DO  HARD  THINGS 

OF  DAILY  USE  TO  EVERY 

MECHANIC. 


Volume  II — Table  of  Contents,  Pages  4 1 8-424 


Price  50  Cents 


POPULAR    MECHANICS,   CHICAGO 


Copyrif  ht  by  Popoltr  Mechanlci  Co. 


X 


Dynamo  and  Motor 
Bargains 

We  carry  in  stocrt  over  600  tnachmes 
tn  ill  siics  irom  }i  to  100  horse  powcrr 
both  DCW  and  second  hand,  all  gttar- 
antrea.  Small  factorr  equipment)  oui 

I  ipccUitr. 

NO   ONE 

I  Can  sell  rou  a  ftnt-dass  ntachine  for 
I  leu  nwoer.  We  repair  all  makct. 
I  Scad  ui  70ur  Inquiriei. 

I  Guarantee  Electric  Co. 

133  to  159  S.  Clinton  S*., 
CHICAGO 


I  SELL  PATENTS 

y    >^    * 

IF  YOU  WISH  TO  BUY  THEM 
ON  ANVTHINQ,  OR  HAVE 
ONE    TO    SELL,    WRITE    ME. 

^      <f      ^ 


CHARLES  A.  SCOTTj 

776  MimJAL  LIFE  BUDO.,  -  BUFF. 
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POPULAR  MECHANICS 
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FOR 


1906 


EASY  WAYS  TO  DO  HARD  THINGS 

OF  DAILY  USE  TO  EVERY 

MECHANIC. 


Volume  II — Table  of  Contents,  Pages  418-424 


Price  50  Cents 


POPULAR    MECHANICS,   CHICAGO 


Copyrif  ht  by  Popalar  Mechanics  Co. 


=u 


THE  1906 

POPULAR  MECHANICS 

SHOP  NOTES 

This  is  Vol,    II   in   our  Shop 

Notes  Series 

228  Pages— 667  Articles— Over 

500  Illustrations 

A  Gold  Mine  of  Intormition— TelU  Eiiy 

Wiyi  10  do  Hard  Things 

Compiled  from  the  Shop  Noie»  Dep»mnent 

ot  Popular  Mecbinici  During  1905 

"Indexed  So  You  Can  Find  It" 

Vol.  II  Coniiini  Entirely  New  Matter 

Price  50  cents.  Postpaid 


Shop  Notes  for  1905 

Vol.  I. 


200Pages-385IIlust's. 

Coniaini  NochiDg  Found 
In    the     1906     Edidon 

Price  50  cents,  Postpaid 


Theie  two  bookt  are  invaluable  to 

any   one  interested   in   mechaiict. 

Will    save  j'ou  time  and  money 

every  day. 

For  Sale  by  All   Newsdealers 

or  add  rest  the  pubhiheri, 

Popular  Mechanics 

JOURNAL  BUILDING 
CHICAGO 


A 


J 


EVERY  INVENTOR 

Who  Wants  to  know 


1.  Vhal  ars  the  most  profitable 
ioTentioDs, 

2.  How  to  perfect  inTeotioDS, 

3.  The  first  step  to  take  in 
eetting  a  patent, 

4.  How  to  protect  himself  from 
parties  who  Dii|ht  steal  his 
itivection  before  be  can  get  a 
patent. 

5.  How  to  fintl  out  what  patents 
have  been  graated  on  inven- 
tions like  his,  or  intended 
for  the  same  purpose. 

6.  How  much  it  costs  to  get  a 
patent, 

7.  Bow  long  it  takes  to  get  a 
patent, 

B.  What  protectioD  a  patent  is, 

9.  Bow  he  can  sell  his  patent 

after  he  obtains  it. 

10.  How  to  handle  his  patent  to 
get  the  most  mone;  out  of  it, 

11.  Vhere  aod  at  what  expense  be 
can  have  working  drawings  made 
of  his  invention, 

12.  Where  and  at  what  expense  he 
can  bate  models  or  experi- 
mental machines  made, 


should  send  his  questions  to 

POPULAR  MECHANICS  PATENT 
BUREAU, 

Journal  Bldg;.         -        •        Chicago,  lU, 


Genuine  Ran-tan-ha-nis  Raze 

D    DEVIL 

Ord«r  by  Number 

Sample,  $1.75  Eai 


No.  300  LITTLE  R.CD   DEVIL 

tbr  blitda  oC  inis  ruui  i>  inodi  Iroin  ilKr  snuU  wlira  luinnicTmi  inmtbcr  i 
(If n  namifCiiH  fllrcnclli  and  cla■llelt)^--ll  <■  bvaticrK  (round  and  wunnii'a  lu  g\i 


WITH  THIS  COl 

AND  $1.51 

WILL  SEVD  SAM 
SMITH  (n.  HCMENWAY  CO..      .      ■      29b  Broadway,  NEW  TO 


Schatz  Improved  Mitre  Box  No.  li 


Weight   Only   3    Potsnda 

Thin  AMtrc  Box  Is  the  slmplcjl,  lightest  ■ 
accurate  ever  nude.  Any  crosA-cut  or  buid 
can  bo  used  with  It.  Any  widlb  or  depi 
mauUidK  can  be  cuL    It  has  alwaya  Elvca   i 

lactJon. 

Price  Onlr  $2.00   E:«ct» 

Or  with  thia  conpan.  tLIS 


ware  Hfg.  i 


All  the  articles  ap* 
pearlag  la  this  de- 
partmeot  are  repriat- 
ed  la  book  form  at 
the  end  of  each  year. 


SHOP  NOTES 


Contributions  to 
this  department  are 
Invited.  If  you  have 
worked  out  a  good 
Idea  or  know  of  one. 
please  send  It  in. 


HANDY  EXTENSION  LADDER 


A  very  handy  extension  ladder  can  be 
made  of  1-in.  pipe  and  the  teeth  of  an  old 
horse  rake,  says  a  correspondent  of  Domes* 
tic  Engineering.  Take  the  teeth  out  of  the 
rake,  heat  them  in  the  forge  to  strengthen 
them,  but  do  not  bum,  and  cut  them  up 
into  20-in.  lengths,  or  to  the  best  advan- 
tage. In  an  8  or  10-ft.  length  of  1-in.  pipe 
punch   holes  about  12  in.  apart  and  Just 


i 


Plpa  BzteiulOB  Ladder 

large  enough  to  allow  driving  the  pieces 
of  steel  through  tight. 

Make  a  double  prong  of  the  steel  at  the 
upper  end,  shaped  to  book  over  a  joist  or 
other  support.  Weld  the  prong  fnto  a  stub 
of  1-in.  pipe  that  will  screw  into  a  coupling. 
Make  as  many  sections  of  ladder  as  you  are 
apt  to  need. 


In  England  public  bakeries  are   not  al- 
lowed to  conduct  operations  underground  or 
^Nieementt,  on  account  of  sanitary  rea- 
the  dfonea  Is  not  corrected  after 
tlie  owner  Is  arrested  and 


ROPE  SWAB  FOR  ENGINE  ROOM 


Cotton  clothoslino  is  the  proper  rope  to 
use  for  a  polishing  swab,  says  a  correspon- 
dent    of     the    Engineers'    Review.      Have 


Soft  Rope  Swab 

about  five  strands  of  the  rope  and  twist  and 
wrap  them  as  shown  in  the  illustration. 
Tie  the  ends  securely  to  prevent  raveling. 

TO  SOLDER  FAUCETS  ON  COPPER 

KETTLES 


Do  not  use  a  boss  or  any  kind  of  a  brace 
in  securing  a  faucet  to  a  copper  kettle, 
says  a  correspondent  of  the  American 
Artisan.  Instead,  make  a  tube  the  size  of 
the  faucet;  punch  a  number  of  holes  in  it; 
solder  it  to  the  faucet,  run  it  through  the 
kettle  and    solder  it    at    the  rear  of    the 


Soldering  a  Faucet  on  a  Copper  Kettle 

kettle  and,  also,  at  the  faucet.    This  is  for 
round   kettles. 

Where  a  kettle  is  boiler-shaped,  with  a 
faucet  at  one  end,  make  the  tube  about  8 
In.  long  and  for  the  inner  end  provide  a 
standard,  fastening  the  standard  to  the 
l)ottom  of  the  kettle. 


sii 


PIPE-BENDINQ  DEVICE 


The  illojKtmtSoD  f>Lows  a  baodj  mandrel 
or  fonner  for  beodin^  iroo  piping  wbile  hot 
A  lever  and  roller  is  ased  to  press  it  into 
shape.     Copper  piping  msj  be  bent  while 


Pfpc-BcadiBf  Appllaacc 

cold  in  the  ffame  way.  hat  should  fir^t  be 
filled  with  molten  lead  to  prev«'nt  buckling. 
says  the  Modf-I  Englne«*r.  Remove  the  lead 
by  heating  the  pip<r. 


«-«- 


BENDING  A  5PRINQ  LOOP 


It  is  ^asy  to  bend  a  lorip  on  a  fuelled  spring 
in  the  following  way.  say.*  a  correspondent 
of  the  Ameri<-nn  Marhinist. 

Hold  Th*-  S'nn:;  in  tho  left  Land  «o  the 
flrs«i  «■*:•:!  is  ovfr  thp  ^hIl'**  of  the  vise- jaw. 
tho  fud  of  th**  jsprini'  N-ins  upward  as  at 
Y'ls.  1.  With  a  hair.nii=T  *'trik»?  :i  qul«-k  blow 
on  top  of  the  s;»rins.  so  causing  the  first 
coil  to  oin'U  out  nearly  at  right  angles  to 


n  n  n  p  r  A  n  .g^^\ 


FIG.  a 


FIG.  I 


V.f« 


FIG  3 


FIG.  4 


FIG.  5 


the  upring  (Fig.  2).  Catch  thhi  first  coll  In 
a  vise,  as  at  Fig.  3  (top  vlew)c  force  a 
drlTer  io,  as  sbown.  and  fM  the  ooU 


set  in  line  (Fig.  4).  To  set  the 
clamp  the  ear  nprigbt  In  the  rise 
and.  using  a  hammer,  punch  as 
the  top  of  the  vise  as  possible. 


central. 
(Fig.  6) 
done  to 


CEMENTS  FOR  STEAM  AND  WATER 

JOINTS 


1.  Black  oxide  of  manganese  mixed  with 
saflicient  raw  linseed  oil  to  bring  it  to  a 
thick  paste.  Remove  pressure  from  tlie  pipe 
and  keep  suflloiently  warm  to  absorb  the 
oil  while  the  coment  is  being  applied  to  the 
Joint  or  leak.  This  «*ement  is  recommended 
by  a  corre4iM>iNleni  of  Machinery,  who  says 
it  will  be  as  bard  as  the  iron  pipe  in  24 
hours. 

2.  With  iKiiltid  !inset>d  oil  mix  together  to 
the  consist ?m'y  of  putty  the  following  in- 
gredients: Hround  litharge.  10  lb.:  plaster 
uf  paris.  4  lb.:  yellc^w  ochre.  :..  lb.:  red  lead. 
2  lb.:  hemp  cut  in  ^.--in.  lengths,  ^  oa. 

3.  .\nother  good  cne  i^nsists  of  white 
lead.  10  parts:  black  oxide  of  manganese. 
Z  parts:  lithanze.  1  part.  Mix  with  boiled 
linseed  oil.  Rei^mmended  by  the  Monu- 
mental News. 


HOW  TO  HOLD  THE  RULING  PEN 

In  ruling.  l:n!J  tI:o  ]v:^.  .:t  right  angles  to 
the  paper,  not  allowing  the  point  to  reach 
out  or  in  from  the  straight  edge,  or  It  will 


RsM  th«  RaUag  P«a  Like  This 


make  a  ragged  line.     If  it  reaches  In,  tlM 
ink  Is  apt  to  run  under  the  straight 
and  make  a  blur. 


su 


TO  DETERMINE  BRAKE  HORSE- 

POWER 


SEVERAL  METHODS  OF  MAKING 
A  SOLID  EYE 


To  determine  the  brake  horsepower  of  an 
engine  attach  cleats  of  ploe,  basswood,  or 
other  soft  wood,  to  a  piece  of  a  belt  and 
hang  it  over  the  fly-wheel  as  shown  in  the 
illustration.  Fill  two  paint  buckets  having 
handles  with  small  pieces  of  iron  or  small 
stones  and  attach  to  the  ends  of  the  piece 
of  belt.  When  the  engine  is  running,  weight 
the  buckets  until  they  balance  and  the  en- 
gine is  pulling  a  full  load  without  decreas- 
ing its  speed.  Count  the  speed,  says  the 
American  Miller,  while  it  is  running  under 
this  load,  and  when  satisfied  you  have  de- 
termined the  number  of  revolutions  it  will 


Test  of  Brske  Horsepower 

make  under  the  load^  stop  the  engine  and 
weigh  each  bucket. 

Find  the  difference  in  the  weight  of  the 
buckets,  which  Is  the  number  of  pounds 
pulled  by  the  engine  Multiply  the  circum- 
ference of  the  wheel  In  feet  by  the  num- 
ber of  pounds  pulled,  by  the  number  of 
revolutions  per  minute,  and  divide  the  prod- 
uct by  33,000.  The  result  will  be  the  brake 
horsepower. 

With  a  flywheel  ZYi  ft  In  diameter,  cap- 
able of  making  300  revolutions  per  minute 
while  pulling  52  lb.,  one  would  proceed  as 
follows: 
2%  ft.   X   3.1416=7.85   ft.,  circumference. 
Clr.  Rev.    Lbs. 

7.85  ft  X  300  X  52 

'  '     ■   ■  ■  '  =  3.7  h.  p. 

33,000 


Vnr  ttrainiiig  paint  uses  millers*  bolting 
ivbr  ordlnarjr  purposes  5-cent  cheese 
'40. 


In  making  a  solid  eye,  to  upset  the  ends 
of  the  rods  and  punch  the  eye  is  a  poor 
method,  sayd  a  correspondent  of  the  Black- 


risking  s  Solid  Eye 

smith  and  Wheelwright,  as  the  upsetting 
tends  to  open  the  fibers  of  the  iron.  There 
are  a  number  of  ways  of  making  a  solid 
eye,  the  merits  of  each  depending  a  good 
deal  on  what  the  eye  is  for  and  its  size. 

The  rod  may  be  partially  upset  and  drawn 
down,  or  the  eye  may  be  made  and  welded 
on  to  the  bar.  In  Fig.  1  the  eye  is  made  by 
bending  the  rod  round  to  form  the  eye,  first 
drawing  the  point  and  welding  it  at  A.  As 
shown  in  Fig.  2,  a  tongued  joint  is  used, 
welded  at  B  B. 


#  • » 


PREPARING  TIN  ROOFS  FOR  PAINT 


When  painting  a  new  tin  roof  examine 
it  first  to  see  whether  the  tinner  has  used 
rosin  or  acid  in  soldering  and  left  some  of 
either  on  the  roof.  Rosin  may  be  scraped 
off  with  a  knife  and  acid  must  be  cleaned 
off  by  rubbing  the  seams  in  the  tin  with 
kerosene  oil  and  then  washing  with  soap- 
suds and  rinsing  with  clean  water.  For 
new  tin  that  feels  greasy,  apply  a  wash 
made  of  1  lb.  of  sal-so<la  in  6  qt.  of  water. 
Let  stand  one-half  day,  then  wash  tin  with 
clear  water.  The  paint  will  not  scale  off 
when  this  is  done.— Grinnell's  Handbook  on 
tainting. 

#  >  » ' — 

If  you  are  in  the  market  for  any  machine 
or  device  and  don't  know  where  to  get  it, 
write     Popular     Mechanics.      Infocmo^lVcs^ 
free. 
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STARTING  THE  QAS  ENGINE 


PORK  RINDS  FOR  PACKINO 


In  stopping  a  gas  engine,  after  the  gas  is 
turned  off  the  engine  makes  several  revolu-  • 
tions,  during  which  time  it  is  drawing  in 
air  alone.  This  is  what  causes  the  trouble 
often  experienced  in  starting  up  again,  says 
the  American  Telephone  Journal.  The  gas,  ' 
when  turned  on,  becomes  diluted  with  the 
air  already  in  the  cylinder,  as  well  as  draw- 
ing air  in  with  it 

To  save  trouble,  under  these  conditions, 
lK»fore  starting  up  turn  the  flywheel  until 
the  exhaust  valve  is  wide  open  and  leave 
the  valve  in  this  position  until  the  burned 
mixture  lias  had  time  to  escape.  Moving 
the  piston  back  and  forth  several  times  will 
facilitate  matters,  also.    Then,  with  the  ex- 


I  have  been  an  oil  pumper  in  the  Indiana 
oil  fields  for  a  number  of  years,  and  haye 
bad  considerable  experience,  as  well  as 
trouble,  with  different  kinds  of  stuffing-box 
packing,  old  polish  rods  and  wom-ont 
stuffing-boxes.  I  find  that  the  best  and 
cheapest  packing  that  can  be  used  In  water 
wells,  a  packing  that  will  never  get  hard 
and  bind  In  the  box«  nor  wear  the  polish 
rod,  is  common  iK>rk  rinds. 

Cut  them  in  strips  about  %  In.  wide,  or 
use  them  just  as  they  are  cut  from  the 
meat.  Pack  by  winding  them  around  the 
polish  rod  till  the  box  is  full. 

If  the  box  is  worn  much  in  the  bottom, 
it  is  well  to  put  in  a  bit  of  hemp  or  pre- 


p 

L      ^^^.^^^^ 

^H       aMM. 

hlf""^^ 

^-rr-rrr:'^:^^^^^^^ 

H^--"' 

Go9  \A/r 

UIJ 

Exhaust  Open  to  Start 


haust  0))en  as  in  the  diagram,  start  the  en- 
gine, and  there  will  !)e  no  difficulty  in  get- 
ting it  to  go. 


••-•- 


AN  ADJUSTABLE  HORSE  FOR 
PAINT  SHOPS 


pared  packing  first,  to  prevent  the  rinds 
from  working  past  the  rod  into  the  well. 
Just  try  it  once.— Contributed  by  Bert  P. 
Fleming,  Petroleum,  Ind. 

TO  EXTERMINATE  ANTS 


A  pair  of  adjustable  horses,  like  the  one 
shown  in  the  illu'ttration,  will  be  found  con- 
venient in  many  shops,  says  the  American 
Artisan,  hut  <'siMM'lal!y  In  car-painting 
shops.     A   plank   should    be   laid  across   to 


s^,i-l 


Make  a  hole  about  18  in.  deep  in  the  ant 
hill  by  pushing  down  into  it  a  stick.  Into 
the  hole  pour  a  wineglassful  of  carbon  dl- 
sulphide.  The  liquid  is  highly  inflammable, 
more  so  than  gasoline,  and  has  a  disagree- 
able odor,  but  it  kills  the  ants.— Contrib- 
uttHl  by  Henry  K.  Edgerton.  Oconomowoc, 
Wis. 


-•-•- 


LABELING  PASTE  FOR  TIN 


AdlusUblc   HQfM 

form  the  staging.    The  constmctlon  is 
plained  by  the  sketch. 


Use  flour  and  water  to  make  a  stiff  |>aste 
and  add  2  oz.  of  tartaric  acid  and  1  pt.  mo- 
lasses. Boil  till  stiff,  then  add  10  or  12 
drops  of  carbolic  acid. 

#•» 
Sbop  Notes  for  1905«  200  pages;  S86  llliis- 
tratioiu.    Price.  60  cents.    Send  for  ^ 

It. 


.  ^if 


213 


A  HOME-MADE  FEED-WATER  HEATER 


I     Ooppor  J 


BlO! 


i  Water 
Oatlet 


iBjB*  wMif  llMCitr 


In  boiler  plants  where  the  Bystem  of  heat- 
ing feed  water  is  unsatisfactory,  a  home- 
made feed-water  heater  utilizing  the  heat 
from  the  exhaust  steam  may  be  substituted 
with  a  great  increase  of  efllciency.  A  cor- 
respondent of  Power  teils  how  such  a  heater 
was  made  for  a  plant  where  feed  water  had 
formerly  been  heated  in  coils  placed  in  the 
stack  foundations.  The  chief  steam  con- 
sumer was  a  large  compressor  located  just 
outside  the  boiler  house  and  the  exhaust 
from  this  compressor  and  the  feed  pump 
was  sufficient  to  bring  the  feed  water  up 
to  the  desired  temperature. 

To  make  the  heater  a  three-ring  section  of 
an  old  boiler,  each  sheet  or  ring  being  4  ft. 
long  was  utilized.  One  end  of  this  section 
had. a  dished  sheet  steel  head  and  the  other 
end  was  fitted  in  like  manner.  The  heater 
was  to  stand  upright  so  an  8-in.  hole  and 
an  8-in.  tapped  flange  were  put  in  the  center 
of  the  top  head  as  an  exhaust  vent  or  out- 
let. Into  the  flange  was  screwed  a  piece  of 
8-in.  gas  pipe,  long  enough  to  extend  through 
the  roof  and  a  "clack**  or  atmospheric  valve 
was  placed  on  top  of  the  pipe  (see  sketch). 

Into  one  side  of  the  boiler  section  at  the 
top  was  run  a  2^^-in.  nipple  plugged  at  one 
end.  This  carried  the  water  into  the  heater, 
delivering  it  through  50  or  more  ^-in.  holes 
drilled  in  the  lower  half  from  which  the 
water  dropp(*d  upon  a  series  of  fourteen 
pans  arranged  consecutively,  as  shown. 

The  lowest  of  these  pans  was  Just  above 
the  middle  of  the  heater,  and  the  exhaust 
was  run  in  at  about  the  middle,  and  here, 
also,  was  placed  a  door  12  by  24  in.  Just 
below  the  door  was  placed  an  old  fine-mesh 
screen  to  prevent  foreign  substances  from 
reaching  the  pump.  The  outlet  to  the  pump 
was  placed  10  in.  above  the  bottom,  and 
in  the  center  of  the  bottom  wa«  put  a  2-in. 
blow-oflf  which  is  opened  daily  to  get  rid  of 
any  deposit.  A  copper-ball  float,  attached 
by  a  reach  rod  through  a  small  brass 
bushed  hole  in  the  top  operated  a  lever 
which  controlled  the  regulating  valve  and 
kept  the  water  level  Just  below  the  screen. 
A  double-ported  regulating  valve  was  used— 
l)eing  substituted  for  a  2V2-in.  gate  valve 
formerly  tried,  but  which  did  not  give  good 
service. 

This  heater  is  self-regulating,  and  reli- 
able. It  takes  the  mud  out  of  the  water, 
and  the  average  temperature  maintained  is 
204°  Fahr.  The  total  cost  of  the  heater  In 
place  was  Just  |155. 


CONVENIENT  ARMATURE  CARRIAGE 


r  oiKclMiili-  of  IIiu  I'olon  Klwtrlr  lo.,  Do- 
iijw.  liL.  h  (iPMTlU^I  In  Uie  Sirti-i  Kull- 
ay  R^iiivw  a*  rollons: 
AD  iirrli<><l  )>ar  ti^rmlnnii-o  In  Jonmnla  on 
blch  are  iiinuiitr<d  Ibf  kIio«Is.  tbo  rndlii* 
tbi>  arcli  brintc  Kn-jit  rooiiith  in  Irt  tlw 
iftKjr  run  nti-r  iinj'  iiT  llii>  uruiuliircd  n«'-il. 


To  tile  Tup  of  itie  arcb  Li  f8>rt<-neil  r 
lone  Imr  n-lilcb  Is  Ilio  In  nel  toil  Inn]  i 
iif  tlip  buincy.    Kor  ciiitporUo);  thv  urmnliii 
Uiere  ero    twu    rMtn    ilt-p«-ndIiiK    rrom 
stralslit   l<«r,   cacti   ImvtnE  n    hook    nt  i 
lowpr  vaA.  Onr  of  t!ip!<»*  rudii  t»  rlnIiUy  ( 
I'Di'd  tn  Ibf-  luiie  bnr.  while  tlii-  utlier  I 
l.Ti'liPil  to  nil  .■y.'bolt  ami  Is  fn-e  lu  ahIujc. 


IHOW  TO  MAKE  A  SHOW  WINDOW 
FOUNTAIN 

A  rooataln  tliot  wil]  tbrow  a  atrcani  12 
I'ln.  high  for  etx  hours  and  which  tau  then 
P<1>c  eturtcd  agaio,  using  tbe  same  water,  U 
¥"v*rr  eiaiple  iu  principle  and  I'ongt ruction 
I  and  uialies  iin  attractive  Teaiuri;  for  a  show 
[  n'Indow.  The  fountnlu  may  be  constructed 
J  eiitlrt-l.T  of  shctrt  metol,  or  may  have  wooden 
I  ■iipporti',  says  the  Metal  Worker.  The  ooa 
I  Ulnslraled  here  has  the  wooden  supports. 

1  Nbowa  the  details  ot  construction. 
k  Tv  make  the  bodies  uf  the  reservoirti  B  and 
I  t.  procure  a  sheet  of  rooflug  tin  20s2S  In.. 
t  into  two  pieces  10x28  iu.  and  bend  to 
J  shape.  Form  the  tin  tubes  H,  H,  F,  F,  G,  G 
l-OQ  a  giilter  header  and  solder  them  perfect- 
I  \y  tight.  Use  an  ordinary  12-In.  wash  basiu 
Vfor  the  part  A,  and  make  a  2-in.  hole  in  the 
I  bottom  of  it,  under  which  acrew  a  IMt  In. 
ew  top,  N.  .\djuet  the  ovei-flow  pipe 
^  H  80  that  It  extendi!  through  u  hole  In  the 

ran  screw  under  the  basin  through   reser- 

rolr  B.  to  wilbln  14  In.  of  the  bottom  of 
BreseiTOlr  C,  Airontje  tube  F  to  extend  fi-om 
■irltbin  ^  Id,  of    the    top    ot    reservoir    B 

tbrongb  n^itcrvolr  B,  through  can  screw  K. 

[nio  rewrvolr  C  for  ^   in.     Have  luhe  (i. 

■fom  within  ^4  in.  of  the  holtom  of  reservoir 
t,  extend  npward  through  can  screw  X,  and 


pd  !n  a  uoszlf  evfii  with  the  top  of  the 
At  L  insert  a.  1-in.  tube,  fitted  with 
I  Hmali  screw  can  top,  tor  ailing  the  upper 
Bsenrolr.  Use  leather  waabera  with  ciui 
I  and  malce  nil  Joints  and  seams  air- 


II  flower  atniid  Iu  decorating.    The  fountain 
Is  now  i-eadj  to  operate. 

till  reserroli'  B  through  tube  L  Witt 
water,  screw  top  on  r,.  tightly,  and  fill  th« 
Imsin  with  water.  The  water  will  pasa 
through  lube  11,  force  the  air  through  tube 
K  lo  the  lop  of  reservoir  B  and  the  preseups 
so  created  will  force  the  water  from  reser- 
voir B  up  tube  O  lo  spout  out  at  the  topt 
in  a  tiny  fountuiu.  The  falling  water  Is 
carried  from  the  basin  by  tube  H  to  reser- 
voir C  until  this  resiirvoir  contains  nil  1 
water.  Then  the  water  may  be  drawn 
at  faucet  J,  and  the  upper  reservoir  refllled^ 

The  nozzle  for  the  tube  G  may  he  made 
of  a  hollow  nickel  stove  knob  and  a  smalt 
screw  can  punctured  at  the  top  with  a  hoia 
not  larger  than  a  common  sewing  needle. 
The  reservoirs   can   be   larger  if  desired. 


MACHINE 


FOR     DIGGINO 
ROOTS 


GRA55 


The  Department  of  Agriculture  gives  de- 
tails of  two  bandy  machines  for  digging 
grass  roots.     These  machines  are  very  ef- 


Dlgt  Out  Oru*  RooU 

fectlTe  and  can  be  rigged  out  at  any  black- 
smith shop  by  taking  a  cultlyator  framti 
and  making  the  teeth  required  na  shown 
In  the  cut. 

Last  year  this  country  mined  27.664,330 
long  tons  of  iron  ore  which  was  a  decrease 
of  over  7,000,000  tons  over  the  previous 
year. 

The  "VlrBinian,"  the  new  Allan  turbine 
steamship,  broke  Ihe  record  for  I 
lantic  trips  from  land  to  land  hy  20  hours 
ttfetmtlf.    the  veanl'a  time  «u  \^  \ 


lie 


THE   VIAQRAPH   AND  HOW  IT 

WORKS 


The  viagrapb  is  un  instrument  which, 
when  drawn  along  over  the  surface  of  a 
road,  furnishes  an  exact  profile  of  the  road 
surface,  showing  its  elevations  and  inclines 
with  accurate  measurements  as  to  the  lo- 
cality and  amount  of  any  uuevenness.  It 
was  Invented  by  John  Brown,  of  Ireland, 
and  was  first  tried  on  the  Belfast  and  Lis- 
bon road  in  1898.  America,  notorious  for 
having  the  worst  roads  in  the  world,  has 
given  little  attention  to  the  via&raph  or  any 
other  invention  that  would  aid  in  the  es- 
tablishment of  good  roads.  The  Motor 
News,  of  Dublin,  says: 

The  viagrapb  is  in  principle  a  straight 
edge  applied  continuously  to  the  road  sur- 
face, along  which  it  may  be  drawn  for 
(first)  recording  on  paper  a  profile  of  the 
road   surface,   and    (second)     indicating    a 


uDevennesses  indicated  on  the  diagram.  Each 
descent  of  the  road  wheel  into  a  rat  or  cup 
causes  this  counter  to  register  the  amoont 
of  the  drop,  the  reading  being  given  in  feet 
per  mile  of  road.  The  distance  is  meaaured 
off  automatically  by  an  ingenious  mechani- 
cal arrangement  wliich  rings  a  bell  when 
the  88  yards  have  been  traversed. 


HOW  TO  CLEAN  TRACINGS 


Tracings  that  are  badly  soiled  with  greaae 
spots  or  other  dirt  may  be  nicely  cleaned 
with  kerosene.  Tack  the  tracing  to  a  board 
and  apply  the  kerosene  gently,  but  liber- 
ally, to  the  surface,  allowing  it  to  soak  a 
short  time,  and  then  drying  off  with  a  clean 
rag.  Turn  the  tracing  over  and  treat  the 
other  side  in  the  same  manner.  Dry  it  on 
the  radiator:  it  can  be  safely  done.  The 
polish  will  not  be  removed  from  either  side 
of  the  tracing 


CLCVATION 


PLAN 

The  Viagraph 


numerical  index  of  the  unevennesa  of  the 
surface. 

A  lovor,  pivoted  to  the  main  frame,  car- 
ries on  Its  free  oiul  a  sorrattnl  wh(»el,  near 
the  middle  of  the  apparatus.  While  the  main 
frame  in  Ix'injr  drawn  alonj:  the  road  pre- 
Hcrves  a  sufflriently  ev<*n  lino,  this  road 
wheel  risrs  and  falls  over  all  the  uneven- 
nesses  of  tlu*  surfaces,  carrying  with  it  the 
lev««r  aiul  thereby  transmitting  Its  move- 
ments by  int'ans  of  a  link  to  a  second  lever 
carrying:  a  pencil,  which  marks  the  full  am- 
plitude of  these  motions  on  the  paper  pass- 
ing round  tlie  drum.  While  the  motion  of 
the  pencil  takes  phn-e  In  a  vertical  direction, 
the  paper  on  which  It  marks  Is  carried 
under  It  by  tin*  drum,  which  Is  rotated  by 
a  worm  aiul  wheel  below  it,  connected  by  a 
shaft  and  bevel  gear  with  the  road  wheel. 
The  result  is  a  profile  of  the  road  gear  sur- 
face, of  which  the  scale  Is  full  size  ver- 
tically, and  Vi  Inch  to  one  foot  longitud- 
inally. A  second  pencil  draws  a  datum  line 
corresponding  to  that  which  the  indicating 
pencil  would  produce  from  a  perfectly  even 
road.  From  this  can  be  measured  the 
depths   of   the   nita   or  "cupiP*   or   oUwr 


A  HANDY  GLASS  CUTTER 


A  device  for  cutting  off  gage  glassea, 
which  works  almost  as  good  as  a  first  class 
diamond.  Is  made  of  a  piece  of  round  %-iii. 
tool  steel,  says  a  corresi>ondent  of  the  En- 
gineers'  Kevlew. 

Bend  the  steel  and  bring  to  a  sharp  point 
as  shown  in  the  Illustration  and  then  tem- 
per In  oil.  Make  a  gage  collar  as  at  A, 
with  a  projection  at  one  end  to  more  tliaii 


Water  Glass  Cotter 

cover  the  end  of  the  glass.    Hold  the  gage 
in  place  with  a  screw. 

To  use  the  device  with  a  glaas,  let  oa  aay. 
^  in.  longer  tlian  reanlred.  slip  the  tm" 
A.  op  on  the  ^^ 
tins  potai^ 
in 


I- 


HOW  TO  BUILD  AN  OVERSHOT  WATER  WHEEL 


In  buUdlng  a  water  wheel,  the  "overshot" 
■wheel,  or  oue  taking  water  at  the  top,  Is  the 
most  powerful,  the  cheapest,  and  best 
Adapted  to  ordinary  ici)uireiiieiitB.  The 
coDBtractloa  of  aa  overahot  wheel  Is  Tcry 
simple,  though  each  indlWdaal  builder  must 

^^proiMjrtlon  Ita  siie  to  the  tall  of  water  avail' 

^^bble  lo  him,  and  the  amount  of  power  he  de' 

^^Htfrea  to  obtain. 

^^B   JL  15-ft.  fall  would  require  a  wheel  about 

I     th 


the  spokes  of  the  wheel  upright;  they  are 
placed  on  opposite  ed^-es  of  the  planes  tc 
permit  the  Btujs  to  cross  without  iuterfer- 
lus.  To  prevent  the  shaft's  splittlnj;,  plat 
an  iron  band,  G,  2  in.  or  more  wide  and  ^ 
in.  or  more  thick  on  euvh  end,  and  set 
each  band  with  four  lag  Borews  oa  alternate 
planes.  A  shaft  from  18  to  24  lu.  long  ie  ot 
a  good  size.  The  use  of  wooden  dowels  ta 
tietter   than    xplktng    for    fastening    tilocks. 


Fig.1 


10  ft.  in  diameter,  nnd  the  space  between 

tho  lincliets  must  be  equal  in  order  to  keep 

Op  a  steady  motion,  while  each  person  must 

Bdnpt  the  depth  of  the  buckets  to  the  vol- 

,iiine  of  the  water.     Hardwood    shoold    be 

for  the  whole  structure.     Oak  ts  the 

wood  for  the  purpose,  but  if  this  cnn- 

>I  be  obtained,  hard  rock  ash  or  bard  rock 

laple  may  be  used  for  tlie  more  important 


Fig.  2 

etc.,  says  n  correspondent  of  the  Blaekamith 
and  Wheelwright,  na  the  dowels  swell  and 
shrink  with  the  wood  of  other  parts  and 
give   oft  no   rust. 

To  make  the  hubs,  F!g.  2,  of  which 
there  sliuuld  be  an  iuner  and  an  outer  one 
for  each  end  of  the  shaft,  frame  each  of 
them  together  In  four  pieces  In  the  farm  of 
a  square  ua  shown  liy  tlie  dotted  lines  in 
Fig.  2.  nud  cut  the  hole  the  proper  siie  for 
adjusting  on  the  ehaft    The  bubs  may  I 


left  -stiunre  or  rnimded  off.  as  desired.  Make 
liules  BH  at  X.  X,  -\,  etc..  for  securing  the 
spokes  to  the  face.  Place  the  Inner  hubs 
on  the  shaft  Qri>t  and  secure  them  to  the 
blocks,  E,  by  means  of  dowels  at  the  holes. 

Fasten  the  spokes.  C,  C,  C,  Fig.  3,  \ 
luuer  bub  and  then  put  on  the  outer  hnb 
(A.  Fig.  3).  and  fasten  It  at  X,  X,  X.  etc., 
to  the  spokes  and  Inner  hub.  The  outer 
rim  (D.  Fig.  3),  may  now  lie  put  on.  This 
rim  shojild  be  deep  enough  to  form 
outer  ends  of  the  buckets,    In  the  Innei  tVoi^ 


E,  the  outer  perlpliery  equals  the  Inner  perl- 
pberr  or  tbe  outer  rim,  D,  and  this  Inner  rim 
is  used  to  rasten  the  shcutlihiR,  T.  n-liich 
forms  the  bottoms  of  tbe  bucketii,  to.  Fast- 
en tbe  Inaer  rim.  E,  In  place  ou  the  wheel 


he  nt  least  S^  In.  In  diameter.  Becnn  shut 
[wsts  to  tbe  "mill"  posts  outside  and  tbtn 
Kecure  a  transverse  piece  Into  whlcb  to  fas- 
ten the  boxes.  Oil  ma;  be  fed  ttaronsb  ■ 
metal  tube  from  the  topi 


and  sheath  It  with  toncuc  ami  grooved  hard- 
wood piccen  IVj  In-  or  more  thick,  nnd  dow- 
eled In  place.  I'uBton  on  clcatM  (F,  F,  F,  etc., 
Fig.  3),  runniiii;  nil  the  way  iicniss  nnd 
secure  them  to  fhcaihhit,'  with  ilowt'ls. 

A  se<-tlou  of  a  bni'ki't  Is  shown  at  G,  K. 
Fasten  the  bottom  of  the  bucket.  (1.  to  the 
cleats,  F,  and  the  outer  web.  K.  of  the  buck- 
et, to  the  rim,  U,  iiml  the  Inside  web  or  liot- 
tom,  P.  All  Iron  bund,  L,  ou  tlio  outer  rim 
nnd  enveriiiir  the  outer  web  of  the  bucket 
one  Inch,  may  be  usi-d  at  nn  addltlunnl  se- 
curity. If  denlred-  DIockH  fur  >)u|i|Hirt[ni; 
buckets  nri'  Khown  In  Flf-  4.  The  form  of 
block  at  .'V  iniiy  li<-  fii-steiied  lo  the  Inner  side 
of  the  rim:  the  one  nt  B  may  be  uwd  nt  the 
center.  The  ■Knrfa<'C8,  (J  and  K,  wontd  Bup- 
port  the  wcbM  ot  the  bucket  markiil  n  and 
K  In  Fib'.  3,  To  cournrm  with  the  sheath- 
ing, the  Hide,  S,  of  the  lilock.  It,  in  cut  with 
II  wweep.  KiK-  3  shows  such  blocks  in  posi- 
tion nt  -V  and  P- 

The  <11ngonnl  stays  for  Kuppnrtine  the 
siiokes  lire  shown  in  the  sectional  view  at 
Fig.  3.  M  is  the  shaft,  C  the  spoke,  nnd  J 
the  stay  from  Nhnrt  to  spoke.  In  Fie.  4. 
at  C  Is  shown  the  Rudgetm  pin  or  Jouninl. 
The  square  part,  T,  Ih  let  Into  the  end  of  the 
shaft  and  Is  held  by  the  bolt  patslnp;  throngta 
tbe  abaft  and  gudgeon  at  R.  The  Iron  sliould 


For  transmitting  the  power  of  tbe  whetf. 
fasten  a  gear  wheel  to  one  end  of  tbe  shaft 
outside  the  spokes.  Probably  tbe  beat  meaiw 
Is  to  secure  an  ifcenlrlc  disk  or  wheel  t» 
the  end  of  the  shaft  and  use  a  wooden  pit- 
man or  conni-ctln;;  rod  to  apply  to  tbe  ma- 
chinery aljove.  The  power  developed  by 
such  a  wli<-el  (tepcnds  on  the  volume  and 
fall  of  the  water. 

FILLER  FOR  HARDWOOD 

^Ink(-  a  very  thick  paste  of  boiled  Unseed 
"il  and  {lowderinl  starch;  add  a  little  Japan 
and  then  with  oil  of  tnrpentiiie  reduce  to 
wiirklng  i-onslstency-  For  dark  ash  and 
eliestnut.  add  a  little  raw  sienna,  says  tbe 
Mn.^iter  rnluter;  for  walnut,  add  burnt  um- 
IsT  and  a  little  Venetian  m\.  For  white 
oak  or  while  ash  no  color  la  required;  for 
cjtIiiT  wikmIs,  use  enonuh  color  to  cover  tbe 
white  iif  the  starch.  Apply  with  a  bmah 
«r  raK;  let  sland  n   few  days,  then   aand- 

A  grease  spot  on  wood  can  be  removed  by 
usInK  a  snlt]>eter  or  a  thin  lime  waab,  tb^ 
rinsing  with  clear  water.  If  ueceaaarr.  W 
peat  the  process. 


ItEPAIRINa  CHAIRS 

For  repairing  tLul.'s  aiiil  gtlicr  light  urt)- 

«Ie»  at  furullure,  tbete  are  sevoml  litllt  ilc- 

vicos  that  niny  be  purcliaaeij  at  Ilie  lianJ- 

^^»«re  store  mnre  rbenply  tliati  (Ley  can  be 

^^■pdc  and  tbuii  Itieiire  u  tii'iittr  Job. 


VALVE  OPENING  AND  CLOSINa 
DEVICE 

A  valve  that  bad  to  be  opened  several 
tliueii  every  day  waa  very  difficult  to  get  ut, 
beliig  ill  rbe  pusHIoii  sbown  in  tbe  slieteb. 
A  corresiwndent  ot  tbe  Eogineera'  Kevlen 


taint  Device 


Among  llK'Sf,  sujs  llir  FuniUmv  Journal. 
1«  the  dowel  fnnti-ner,  a  sninll  iHirbed  jileee 
ot  iite<'l  wblcb  Is  driven  lu  heslilc  tbe 
dowcj  pin  and  preventB  Its  coining  ont. 
*"l«nainB  platfis  of  steel  wiiti  couud^rBiiiik 
Wes  ore  convenient,  hIsd,  and  for  bolJlng 
'  lu  pUulm  a  pl(?ee  of  steel  wlili  a  sbiirp 
lUt  for  driving  Into   (lie  L'liair  li-i;   and   a 


lella  bow  lie  rigged  np  a  device  by  which 
Ibe  vnlve  could  i*  open^  or  cloned  witb- 
ont  climbing  np  to  It  on  u  ladder. 

A  wooden  wlicol,  Banged,  was  turned  and 
Ijolted  to  Ibe  valve  wbeel.  as  at  C,  wltb  Vi- 
lli. lioltB,  baving  the  beads  cnt  off  and  bent 
III  the  shape  of  a  bo<ili.  In  order  to  I 
II  round  tbe  arms  of  tbe    valve    wheel. 


'  bole  In  fasten  it  In  Ibe  seat  of  tbe 
J'*'  I*  pTOfidrd,  There  are  various  Mines 
F  ^liapM  of  cornor  Irou»  for  Blrengtlienlng 


PASTE  THAT  WILL  NOT  SOUR 

A  pnsli-  ilial  will  not  sour,  says  a  corre- 
V^'^^Wimt  of   I  lie    MaMer   Painter,    Is    com- 
rfit*^  nf  3  It.  fiour,  S  tcaniioonfulB  powdered 
'""  '       ',     leaBpouufiil     puwdereil     blue 

Mis   tn  dry  Htale  niid  n:alie  In  tin- 
I  way.     Safe  to  ipnkf  up  a   iiarrcl  "t 


<rLet> 


length  of  %-ln.  rope  was  wound  aronnd  tbe 
wooden  Wbefl.  giriug  It  enougb  turns  to 
open  or  elase  Ibe  valve  wilboot  baving  tbe 
rope  bring  upon  ibe  part  of  the  valve  to 
wblcb  the  pulley  was  fastened.  Small  pul- 
leys, D,  D,  wero  suspended  from  the  beam 
by  screws  and  ibe  rope  passed  over  these, 
aa  hIiowii,  to  bring  it  down  witbin  easy 
reacb  and  prevent  lis  runnlnic  off  tbe  pulley. 
An  endless  rope  was  used  and  by  pulling 
one  way  or  another  on  It  the  valve  can  lie 
Dju-nrii  or  clD'icd  iih  ileRlred. 


«U*(OTHBR    AUTOMATIC 
TENDER 


Am  Dearly  all  Tuniat'L-K  liiivo  ii  lever.  B, 
Fig,  1,  to  close  Uie  Oraft  un<l  o|ion  the  clieek 
when  tbe  Rtestu  renclies  the  point  net  tot. 
Fig.  1  will  be  easily  understood. 


TO  SOFreN  DRIED  PUTTV 

Putty  tliat  lin»  dried  lianl  as  rock  can  b 
miftcned  uh  followfi:  Pound  It  wltb  a  cod 
iiiou  tutuuier  on  n  Binootli.  linrd  Burfao 
ndd  n  little  Unseed  oil  and  It  caD  tben  b 
worked  with  the  hands  easily  and  will  b 


I      ^ 


The  arrangement  In  FIr.  2  Is  Intended  to 
Ih-  plnt'cd  at  iiliout  the  iiuint  .1  iu  Fit;.  1.  It 
conslHts  of  itn  iiprlfht  1  In.  I>y  3  In.,  having 
a  flbeir  II.  on  which  thi'  t'lMk  Ih  to  be  act, 
noiled  to  It.  The  h-veri).  K  and  F,  aro  both 
of  hand  iron,  thouRh  wood  could  be  used 
If  preferred.  A  slit  in  Kawed  In  n  Hniall 
iqinol.  ao  It  run  lie  pushed  on  the  alarm 
wind  and  the  appanttuH  In  tlu-n  Ri't  as  in- 
dli-nti-d,  the  lever  B  bPlni;  placi'd  under  the 
outi-r  end  of  F,  the'  alarm  set  for  the  time 
dci^lrcd,  and  a  smiiU  strlnf;  ran  from  F  to 
the  spool  on  th<'  alarm  at  I.  Wlien  the 
alarm  froes  olT,  the  strlnit  pulls  F  from  E 
and  E  fiillR  to  a  perpendleulur  guiKltlon  ri'- 
louHinK  K,  thufl  closing  cheek.  This  device 
can  he  rlfst'-d  up  In  two  lioiirx,  Ih  simple 
Mid  one  can  always  lie  sure  of  a  fire.— Con- 
triliuted  l.y  II.  K.  (in-cory.  Waverly,  X.  Y.  ' 


WATERPROOF  CEMENT  RECIPES 


Ki-lfucy   iif   pntty. 
2.  Hiss 


.'siii  i 


10  n 


stmm;  ammonia  and  add  !i  parts  kielatltie 
nnd  a  1-|iart  solution  of  aiid  chromiite  of 
lime. 

3.  For  a  waterproof  paste  feraent,  add  to 
hot  stiirch  paute  onc-hair  Its  weiitht  of  tur- 
pentine nnd  a  small  piece  of  alum.       « 

4.  For  lining  clsterus,  make  Into  ■  paste 
with  boiled  oil,  Z  parla  each  of  powdered 
brick,  quicklime  uhl  wood  ubcib 


FOROINO  A  LUMBER  DOQ 


The  lumber  dog  shown  In  the  aketcb  I 
made  of  steel  %x3iI3  In.,  punched  at  OD 
end  and  drawn  out  as  if  for  sharpenlDg 
chisel.  It  Is  then  bent  about  two-thlrf 
of  the  n-ay  round  and  the  back  drawn  doV 


Forging  ■  Lumber  D«K 


UK  thin  us  pnssllile,  but  still  leaTlng  tl 
lujlnt  full  width  of  the  steel,  or  %  In.  Tb 
kind  of  diiK  \it  commonly  used  Id  Orego 
says  a  correspondent  of  the  Blackamltb  u 
WheclwrlKht. 


TO  DEODORIZE  BENZINE 


To   1   gal.  benilne  add  S  oi. 
Bbake  well;  let   lime   aettk;  p« 


AN  AIR-BOUND  PIPE  LINE 

Some  time  ago  I  laid  a  line  ot  4-lii.  pipe 
about  3,000  ft.  loug,  says  a  eorrespondeut 
of  Power.  Tlie  first  1,000  ft.  gave  me  a 
fall  of  530  ft.;  the  rest  of  It  was  compara- 
tively level.  As  llie  pressure  was  not  re- 
tguired  and  some  of  the  pipe  not  very  good, 
I  did  not  put  In  any  valve,  but  piped  direct 
to  a  tank  having  a  large  enongh  overflow 
to  take  care  of  uiiy  excess  Iti  case  of  tbe 
mill  shutting  down.  When  everything  wa^ 
completed,  the  water  was  turned  in.  and 
after  waiting  some  lime  we  were  somewhat 
surprlBed  that  no  water  enrae  to  the  mill. 
1  bad  bad  a  similar  esperlenee  liefore,  but 
never  when  there  bad  been  so  much  pres- 
sure, and  was  lncllued  to  tbink  sometliluK 
had  gotten  into  the  pipe.  However,  I  took 
a  sharp  pick  and  hunted  the  high  places. 
When  1  found  one  very  prominent,  I  stuck 
the  pick  luto  it.  After  flnding  about  a  dossen 
of  tbem,  the  water  cnme  all  right.  1  have 
Bince  lowered  the  high  places  when  possi- 
ble, and  put  In  petcocks  where  I  could 
not  level  the  pipe,  and  have  bad  no  more 
trouble. 


STEAMING  OUT  5PLINTERS 

\Vhen  a  splinter  lins  been  driven  into  the 
band  It  can  be  extracted  by  steam.  Fill 
a  wide- mouthed  bottle  nearly  full  of  hot 
water,  place  the  Injured  part  over  the  moutb 
and  press  It  slightly.  The  action  thus  pro- 
duced will  draw  the  flesh  down,  and  In  n 
tnlnnte  or  two  the  steam  will  extract  the 
splinter,  also  the  Inflamnjatlon.  Try  l(  and 
lie  convinced.— National   Magazine   for  June. 

»HOW  TO  RESPOKE  A  METAL 
WHEEL 
For  a  threshing  miichlne  wheel,  %-In.  iron 
rod  Is  the  stock  to  use.  Cut  the  spokes  V,- 
In.  longer  than  the  reiiuired  length  and  up- 
Bet  them  in  the  huh.  marking  each  one  so 
I  It  will  Iw  put  In  the  right  pliice.  Cut 
threads  at  the  outer  ends  of  the  spokes  and 

?  Jam-outB. 
'  Drive  the  spokes  In  the  bub  and  true  up 
B  wbecl  with  Jam-nuts,  tapping  the  spokes 
the  meantime.  When  true,  bend  the 
jKik^s  and  see  that  all  the  nuts  are  tight. 
correspondent  of  the  .American  Blai-k. 
nitll  Buys  be  rexpoked  a  wheel  of  a  50.000- 
tbresblng  machine  iri  this  way  four 
nn  KRO  and  that  It  is  solid  yet. 

WmoTed    (row    ^fgj 


wlieels  by  the  following  method:  Place 
llie  spoke  In  the  vise  with  tbc  inside  of  the 
wheel  up;  place  u  short  block  of  wood 
against  the  bub  above  the  spoke  and  strike 
with  a  6-lb.  sledge.  One  blow  will  bring 
it.     A  piece  at  felt  will  protect  the  paint. 


HAND  PUNCH   FOR   SHEET  METAL 

This  device  for  punching  holes  In  sheet 
metal  Is  extremely  simple  and  will  be  found 
II  great  convenience  to  those  who  possess 
no  punching  machine,  says  a  correspondent 
of  the  American  Machinist.    The  guide  con- 


sists nf  11  hit  of  steel  rtoubUil  over  with  a 
fret'  hole  drilled  through  the  ends.  The 
lllustrotlou  is  self -explanatory. 

That  device  that  saved  you  so  much 
trouble  the  other  dny  would  help  your 
brother  mechanic,  if  be  but  knew  about  It. 
Kend  gs  a  sketch  and  brief  description. 

A  blueprint  Is  ready  for  washing  when 
II  slightly  molKteiied  linger  touched  to  it, 
leaves  a  mark  nearly  purple. 

Con!  containing  a  large  amount  of  car- 
bon gives  the  best  beat;  the  oxygen  being 
combined  with  hydrogen  as  water  la  of  no 
value.  An  eieess  of  hydrogen  In  gas  coals, 
however,  Is  an  Important  Item  In  the  pro- 


HOW  TO  MAKE  AN  AUTOMATIC 
BAOQER 

The  Hketch  shows  an  automatic  bagger 
for  elevators  and  mills  that  will  Qll  three 
bagB  In  succeasloD  without  attendance. 
The  device  Is  very  simple  in  conBtructlon 
and  works  as  follows: 

The    stock    falling    throngh    the    central 


off  and  empty  bags  replaced  for  Ote  AIM 
ones.— Contributed  by  F.  9.  CummlDfi,  tt> 
Forsyth  Ave.,  Detroit,  Mich. 

RUNNING  THE  LATHE  WITH  A 
MOTOR 


Tbc  accompanying  illuatratlon  Bhows  how 
Engene  F.  Tnttle,  Jr.,  of  Newark,  Ohio,  cot- 
nected  up  a  small  footpower  wood-tarDlDg 
latlie  with  a  i\i-hp.  electric  motor.  Tbe 
lathe  treadle,  T,  was  disconnected  rrom  tbe 
flywheel,  and  the  flywheel  was  then  belted 
to  tbc  motor,  ^I.  On  the  base  of  tbe  motor 
was  mounted  a  one-point  switch,  8,  wblcb 
was  connected  up  as  indicated. 

A  small  pulley,  P,  large  enough  to  torn 
In  the  place  where  the  driving  rod  works 
on  the  treadle,  T,  was  miide  and  put  In  place 
and  a  <.'ord,  O",  was  run  from  the  awltcb,  8, 
through  n  Rtrew-eyc,  E,  under  tbe  pulley 
and  up  to  the  bed  of  the  lathe,  where  It  was 
fastened  at  F.  When  the  front  of  the 
trenille  Is  deprexsed  It  pulls  on  the  cord, 
0',  and  opens  the  switch.  The  switch  Is 
closed  liy  anotht'r  cord,  0,  running  from 
the  BHltcI-  direct  to  the  pulley  where  It  Is 
fastened  at  the  side  of  the  pulley.  Tbis 
strln}:  must  be  kept  tight  to  give  satlifac- 
tory  results.  The  switch  may  be  obtained 
of  any  electrical  denier  and  should  have  a 
ll-i  or  2-ln.  spiirk  gap  when  opened.  The 
arrangement  has  Ix-cn  Iti  use  two  you* 
with  no  repairs,  excepllng  new  eorda. 


Bpont  Alls  hag  No.  1  fIrRt  iind  1>acklng  up 
In  the  spout  forces  vnlvc  No.  1  in  Ibe  spout 
lendlnR  to  haii  No.  2  up  and  IIIIh  No.  2.  Ob- 
serve Ihiit  vnlvc  No.  2  in  lilRhcr  than  valve 
So.  1.  When  hnc  No.  2  is  filled,  the  stock 
will  lie  at  sullahle  helglil  to  lift  vnlvc  No. 
2  and  fill  hng  No.  3.    The  stock  Is  then  shut 


A  HANDY  SCAFFOLD  BRACKET 

In  the  BcaffoM  bracket  UlnstntPd  bere, 
A  A  are  plecea  of  ZxA;  B  B,  plecee  of  inch 
board,  and  0  U  h  long  pole  used  to  elevate 
the    bracket    to   aome   blgh    or   difflcnltly 


will  be  mach  more  eaflllj  removed  should 
the  Joint  break,  It  the  Bacges  are  chalked 
at  the  time  the  gasket  1b  put  In  place. 

Where  tfo  flanges  cannot  be  separated 
any  great  distance  and  thera  Is  trouble  in 
Inscrtlne  the  gasket,  place  It  between  a 
folded  sheet  of  paper  as  shown  In  the 
sketch,  and  It  will  go  In  more  easily.  After 
some  of  the  bolts  have  been  entered,  tear 
out  the  paper. 

BABBITT  JOURNAL  BOX   KINK 

A  babbitt  Journal  box  with  a  brass  wear- 
ing surface  for  eltlipr  large  or  small  shafts, 
mar  be  made  as  follows: 

Have  the  brass  of  suitable  thickness  and 
length  for  bending  around  the  shaft,  and  at 


¥ERTICAL<S' ADJUST  INteaLT 


reacbed  part  of  a  building  where  It  is  to  be 
naed.  The  foot  of  the  pole,  sajs  the  Master 
Fainter,  may  be  aecured  by  a  stake  driven 
Into  the  ground.  Two  or  three  poles,  with  a 
board  or  more  across,  can  be  raised  simulta- 
aeonsly  and  a  lafe  icaftold  la  up  ready  for 


HOW  TO  CUT  AND  APPLY  GASKETS 


There  are  a  few  simple  kinks  which,  if 
obeerved  In  cutting  and  applying  gaskets, 
irill  make  the  work  much  taster,  says  a 
correapoadent  of  Uacbinery.  While  cut- 
ting the  rubber,  have  a  dish  of  water  at 
hand  and  keep  wetting  the  cntter.  Excel- 
lent results  may  be  obtained  by  this  meth- 
od on  rubber  gaskets  1  in.  thick.    A  gasket 


Adiiutable  Journal  Box 


the  center  of  the  plate  drill  and  counter- 
sink holes  for  soft  metal  rivets,  having 
heads  that  project  slightly,  so  the  Qlllng 
of  metal  can  take  hold.  The  countersink  Is 
for  the  small  end  of  the  rivet  Smooth 
down  to  flt  shaft,  and  In  case  of  rivets 
being  too  large,  after  bending  follow  up  the 
dents  near  the  rivets  with  gentle  tapping. 

Where  the  shaft  can  be  had  of  suitable 
temperature  the  smooth  plate  can  l>e  treated 
in  the  usual  way  by  soldering  on  the  un- 
der side  and  near  the  rivets.  After  filling 
with  the  babbitt  metal,  let  cool  and  ttisKi. 
file  off  any  surplw  \)T&.W.    TbKa,  \n  <&«&  ^ 


arerheatlng,  the  rivets  wilt  bold  the  braas, 
If  the  beads  project  far  eiiougb.  This  box 
maj  not  be  suitable  for  all  sbnfts,  such  ae 
conical  sbapeB,  etc.— Contributed  bj  August 
Blnne.  937  Alameda  St.,  Los  Angeles,  Cal. 


WANTS  TROUBLE  ALARTI  PLAN 


HOW  TO  MAKE  ORAFTINQ  WAX 

A  fcooil  Kriiftlni:  wax  can  be  made  by 
hreakiiiR  iiji  fine  4  pnrtH  refilii  and  2  part* 
bneswiix  and  mc-l(in(;  them  nltb  1  part  of 
1.1  How  or  IliisMHl  oil.  When  lIioronRhly 
mi'ltpti,  pour  the  Iii|Uld  Into  a  veHtiel  of 
rold  witter.  When  it  Is  hard  enougb  to 
handle,  takp  It  out  and  pull  and  work  It 
until  It  become*  toflfb  ind  of  a*  color  Vt 


verjr  light  manlla  paper.  The  wax  may  be 
applied  hot  wttb  a  brush,  wajM  ■  bnlletla 
of  the  Department  of  Agriculture,  bnt  care 
must  be  taken  to  avoid  Injurr,  If-  applied 
by  hand,  first  grease  the  baada  with  tallow. 
Spread  the  wax  over  all  cut  or  ezpoaed 
surfaces  and  press  closely,  so  that  when 
cool  It  will  form  a  coating  Imperriona  to 
nlr  or  moisture. 

To  make  waxed  string,  put  a  bell  of  No. 
18  knitting  cotton  Into  a  kettle  of  melted 
grafting  wax.  In  five  minutes  the  cotton 
will  be  thoroughly  saturated  and  will  re-- 
main  suitable  for  use  Indefinitely. 


5HADE   FOR  ELECTRIC   LIQHT 


Procure  a  piece  of  tin  of  suitable  Slie  aod 
strike  out  a  circle  on  it  about  8  or  10  In. 
In  diameter,  and  a  smaller  circle  1^  In,  la 
diameter  In  the  center  of  the  first  circle,  as 
shown  ill  Fig.  1.  Cut  out  the  large  drcte 
with  a  pair  of  shears  and  cut  an  opening 
In  It,  as  shown  at  A,  Fig.  1. 

Punch  out  the  center  circle  by  means  of 
a  punch  and  flnlsb  It  round  with  a  file. 
Fold  the  edges  together  and  solder  or  rivet 


What'i  the  Mmttir  r 


N.  V„  jLTid  in  n  plan  of  nn  elcclrk-  sjin-llclit- 
Inn;  sjsti'ui  tif  five  burni-rs.  ivlilch  lie  bus 
Instnlh-d  In  bis  liousc.  Mr.  Willlnms  wishes 
(o  know  how  to  <-otmt'(-t  a  lii'll  with  this 
systoni.  so  that,  if  tlicre  i"  any  trouble  on 
llie  Ihir— a  Hliorl  ilriult  or  ii  groiiiiil— the 
aliirni  will  hiiuikI.  (iiii  any  one  olTcr  a  hur- 
gi'stion?  With  thi-  wiring  hullcutcd  the 
nlarni     wnrki-fl     for     awlillc,     but     finally 


as  In  Fig.  2.  To  adjust  the  shade  to  the 
lamp,  put  tlK<  Intiip  ut)  Insltlc  the  shade,  to 
that  the  end  that  mtcwh  Into  the  socket 
projects  through  the  opetiluK  at  the  top 
nud  then  screw  the  lamp  into  the  socket 
The  large  part  of  the  lamp  will  prevent  tbs 
shade  from  coming  off  (Fig.  S.)  Bn^  ~ 
shade  la  cheap  -■*■  *«  maks  and  < 
all 


All  the  article*  ap- 
pearlns  in  (hi*  de- 
ed In  book  lorin  at 


SHOP  NOTES 


> 


CHEAP    PAINT   FOR  ROUGH  WALL 
SIGNS 

A  solution  L^nHlBtlDg  of  green  vltrlnl 
stirred  into  lime  lullh  makes  iin  excellent 
cbeap  yellow  eoailng  for  large  signs  on 
rough  dead  walls,  rocka,  clltrs,  etc.,  says  tlie 
Master  Painter.  The  paste  will  be  green  at 
first  from  the  sepiirating  protoxide  of  Iron, 
tint  afti-r  it  is  applied  and  dry  will  become 
yellow  liy  o\ldRllon  In  the  air.  It  adhercH 
firmly  to  any  surface  and  will  not  wasb 
off.  The  color  is  darlier  or  lighter,  accord- 
ing to  tbe  amonnt  of  lireeji  vitriol  uned. 

HOW  TO  FASTEN  A  RING  TO  A  ROPE 


the  a  c  e  o  m  p  a  II  y  1 II  g 

drawing  ia  fastcDlng  ii 
halter  rope  to  tbe  ring 
of  tbe  biilter,  but  It  IS" 
apparent  tlint  tbe  metb- 
I  od  applies  to  any  simi- 
lar case  where  ropes 
and  rings  are  used. 

Tlie  advautage  In 
that  the  ring  has  two 
tbicknesaes  of  rope  to 
wear  tbrongh  before  a 
break  can  occur.  Tbe 
free  cud  of  tbe  rope  is 
fastened  down  to  tbe 
other  with  n  cord  or 
wire.  If  heavy  wire 
must  he  used,  it  miiy 
be  wrapped  as  dgbtly 
as  possible  and  then 
hammered  Bat.  —  Con- 
tributed by  -Joseph  B.  Kell.  Marion,  Ohio. 

PIERCING  PUNCH  OF  PIANO  WIRE 


HOW   TO   MAKE    SIX-SIDED    NUTS 

.  ilood  Iron  will  he  required  for  this  pur- 
[Kise  as  poor  iron  will  not  Rtand  the  tbreitd 
cutting.  Take  a  piece  the  siie  the  nut  Is  W 
be  and  cut  tbe  duL     Do  not  cut  from  tbe 


Piano  wire  makes  an  excellent  plerclnit 
punch  for  piercing  lioles  In  sheet  metal.  Hays 
I  corresponflpnt  of  Ibe  American  Machinist. 
Tbe  pnnch  la  rather  dlfllcult  to  make,  but  Is 
good  for  piercing  boles  of  tbe  same  di- 
ameter as  the  thickness  of  the  metal,  or 
ffa9  tn«tal  Is  nonauall;  toiij^ 


flat  side,  says  the  American  Blucksmitb,  but 
hold  the  iron  on  tbe  hardy  as  shown  In  the  • 
illustration  at  A.  B  shows  the  punching 
operation,  C  Qnlshlug  Ibe  shape  and  D  shows 
a  pair  of  tongs  for  holding  the  nut,  which 
must  be  made  tblnaer,  as  ^  in.  Is  a  little 
too  thick.  Finish  tbe  nut  on  a  pin  from  16 
to  18  In.  long. 


EMPTYING  AN   OIL-BARREL 

Tbe  Ulustratlou  shows  a  method  of  emp- 
tying  oil   from   tbe  barrel   that   will   do   the 
H-ff= 


Emplylng  An  Oil  Barrel 

worit  in  from  ten  to  Qtteen  mitinles.    The 
apparatus  Includes  the  following  parts; 

A.  pump  (any  old  pump  will  do) ;  H,  hose; 
r,  bush  on  hose;  T),  oil  barrel;  F.,  large  bush- 
ing: F,  ■■Ji-ln,  pipe:  H,  "H-iii.  elhow;  I,  oil 
tank.  Tbe  oil  Is  forced  out  by  nlr. — Con- 
tributed by  Mex  HittXe^ .  "t&ewimNtws^^^y 


PIPE     CLAMP    THAT    WILL     NOT 
CRUSH  OR  MAR  PIPE 


Having  occasioD  to  do  aome  pipe  fitting 
witli  brQas  and  nickel  pipe  1  made  use  of  tbc 
following  kink  to  hold  same  in  an  ordlnaiy 
pipe  vise,  tbe  object  b«lng  to  grip  the  pipe 

IRON  COUP  UN  R 


n  crush 


tlglitly,  but  not  luiir  or  stratcL  or  e 
It,  as  an  ordinary  pipe  vise  nould: 

Tbe  clnmp  in  made  of  a  common  Iron 
coupling  one  size  larger  tlmn  the  pipe  to  be 
held,  I.  e.,  for  %-in.  pipe  use  a  l-in.  coupling. 
Slip  the  coupliii):  over  tbe  short  piece  of  pipe, 
and  UBing  the  pipe  aa  n  mandrel,  pour  melt- 
ed lead  around  It,  filling  up  the  coupling. 
When  cool,  slip  the  coupling  otf  the  pipe  and 
saw  it  in  halves,  using  a  back  saw.  You 
will  now  have  a  clamp  miide  of  two  halves, 
one  of  which  Is  shown  in  the  Illustration. 
When  using  sprinkle  the  clamp  with  plaster 
of  parla  and  you  will  get  a  never-sllp  grip. 
The  threads  of  tbe  coupling  are  all  that  Is 
required  to  hold  the  lining.  It  la  cheaper  to 
make  a  whole  xct  of  these  clamps  tban  it  Is 
to  buy  a  apeclai  raachine.^Oontrlbuted  by 
John  Weldon,  433  Columbia  St.,  Brooklyn. 
N.  Y. 


SIZE  FOR  PLASTER   WALL 

Boil  Raxsectl  in  w.iter  :ind  npply  to  the 

n-j>}},  OF  it  may  be  applteil  over  a  (Irst  coat- 

Aw  of  paint    Tbie  size  is  useful  on  wood. 


HOW   TO    ESTIMATE  WEIQHT  OF 

WROUGHT  IR<»4  AND  OTHER 

METAL  BAR5 


The  weight  of  a  bar  of  iron,  steel,  copper, 
lead  or  brass  may  be  very  quickly  and  quite 
accurately  estimated  by  tbe  following 
formula.  Multiply  the  dimensions  and  add 
one  cipher  to  the  result.  Then  divide  by  3 
and  the  final  reautt  is  the  weight  in  pounds. 

For  example:  Take  a  bar  of  wrought 
Iron  20  ft.  long  by  2  In.  thick  by  4  in.  wide, 
and  we  bave  20x2x4=160.  Add  a  cipher, 
which  gives  1,600  and  this  divided  by  3  gives 
G33U,  which  is  the  weight  In  pounds. 

For  cast  Iron  deduct  iW  from  the  weight 
of  wrought  Iron. 

For  steel  add  1-4S  to  tbe  weight  of 
wrought  iron. 

For  copper  add  1-7  to  the  weight  of 
wrought  Iron. 

For  lead  add  H  to  the  weight  of  wrongbt 

For  brass  add  M  to  the  weight  of 
wrought  Iron. 

Contributed  by  Anthony  Haselman,  )lew- 
ark,  N.  J. 


A  HOOK  KINK 


Fig.  1  shows  a  common  hook  whose  bad 
feature  is  that  when  hoisting,  point  A  catches 
on  any  projection  It  may  encounter.  If  tbe 
eye  Is  turned  around  ne  shown  In  the  side 
view.  Fig.  2,  point  II  win  strike  a  projection 


Ftg.!  Iic2 

arst.  This  will  cause  the  book  to  bonnce  off 
and  point  C  will  safely  pass  by  the  projec- 
tion.—Contributed  by  .lohn  Weldon,  433  Ot>- 
lunibia   St.   Brooklyn,   N.   Y. 

A  gill  of  shellac  varnish  added  to  a  gaUon 
ot  up^Xtmii  \b  b.  iGv^  b&tdenlng  agent 
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HANDY  BURR  REAMER 


When  rolled  steel  plates  have  been  drilled, 
especially  ones  1^  in.  or  more  in  tbickness, 
they  have  a  burr  around  the  upper  and  lower 
edge  of  the  hole.  A  reamer  that  will  quick- 
ly cut  these  off  and  save  a  lot  of  chiseling 
may  be  made  as  follows: 


3TCCL  PLATE 
Burr  Rtamer 
Have  tbe  blacksmith  bend  a  piece  of  ^- 
In.  sqnare  tool  steel,  about  15  in.  long,  to  the 
shape  shown  In  the  illustration  at  A.  Tem- 
per this  device,  grind  it  square  and  sharpen 
at  the  points  C  and  D,  where  it  is  to  cut  the 
burrs.  Place  this  reamer  in  the  drilled  hole 
^B  in  the  sketch)  and  turn  It  round  and 
round  a  few  times  until  it  has  cut  the  top 
and  bottom  edges  of  the  hole  smooth. — Con- 
tributed by  W.  J.  Slattery.  Emsworth,  Pa. 


DRESSING   OIL   OR    WHETSTONES 


When  it  is  necessary  to  dress  oil  or  whet- 
stones, level  them  on  the  emery  wheel,  hold- 
ing them  on  the  flat  face.  This  re<iuires 
from  three  to  five  minutes  and  makes  them 
like  new  stones.— Contributed  by  J.  W. 
Brown,  Rensselaer,  Ind. 

ADVANTAGES    OF  ^  ZINC    ROOFING 


Tbe  advantages  of  zinc  roofing  over  other 
roofing  materials  is  receiving  more  or  less 
attention  In  this  country  of  late.  The  claims 
for  the  superiority  of  zinc  for  this  purpose 
Is  based  on  Its  tenacity,  Its  density,  its  dura- 
bility, tbe  fact  that  it  is  not  inflammable 
and  liiat  a  thin  coating  of  oxide  forms  upon 
the  iliic  when  exposed,  this  coating  being 
inaohible  In  water  and  becoming  a  perma- 
nent ptot^ction,  preventing  further  corro- 
MoB  and  doliif  away  with  the  necessity  of 


*m 


^ne-balf  times  lighter 
than  the  same  sub- 
ten  stripped  from 
lialf  its  ortg- 


The  largest  zinc  sheets  used  for  roofing 
are  8x3  ft.  in  size,  0.053  in.  thick,  and  weigh 
1  lb.  14  oz.  per  square  ft  The  roof  must 
he  laid  so  as  to  give  the  material  plenty  of 
play,  as  the  expansion  and  contraction  of 
zinc  is  greater  than  that  of  any  other  metal. 
Under  extremely  high  temperatures  zinc 
gives  off  a  bright  green  flame,  which  fact 
has  given  rise  to  the  belief  that  It  is  in- 
flammable. 


^  >» 


CONVENIENT  CENTER  GAUGE 


The  sketch  shows  a  method  I  have  found 
very  convenient,  and  which  will  be  under- 
stood from  the  drawing,  for  truing  or  lining 

5I0E  VIEW 
A 


Kf.  I     SHOWING  CAIBC  ON  LATHf  CCNTERSAT A. 


TOP    VIEW 


Fif.  2      WIT  H  CAUCC  ONCCNTCRS  AT  B. 

up  the  centers  in  an  iron  turning  lathe.  By 
taking  a  piece  of  sheet  steel  3/64  in.  in  thick- 
ness any  skilled  machinist  can  make  one  in 
a  short  time.  This  device  can  be  used  for 
thread  tool  centering  as  well  as  lathe  cen- 
ters at  60  deg.,  graduated  pitch.    This  gauge 

V 


fir  3      FULL  SIZE 

can  bo  graduated  the  same  as  any  other 
center  gauge;  on  one  side  14ths  and  20th8. 
ard  on  the  other  24ths  and  32nds  in  frac- 
tions of  an  inch.— Contributed  by  F.  M  D., 
Rock  Falls,  Illinois. 

#•» 
Rubbing  a  window  pane  with  fine  sand 
and  water  will  make  it  obscure,  yet  diaphan- 
ous, says  the  Master  Painter.  Another  meth- 
od is  to  cleanse  the  glass  thoroughly,  then 
moisten  it  with  hydro-fluoric  acid.  When  the 
add  has  eaten  the  glass  enough,  wash  it  oU 
with  plenty  of  dean  "vr^d^t* 


FIRING    A   QAS    BNQINE    WITH    A 
TELEPHONE  MAGNETO 

Tbc  iii.iKiK'tu  niit  of  all  old  broken  tele- 
phnuc  CRH  enslly  be  uae<l,  Instead  or  battorles, 
for  running  a  gait  oiiglni'.  The  batterleR  are 
usually  a  source  of  troul)lt>,  espectull;  If  the 
engine  is  need  v«ry  mucli. 


USE  OP  THE  COMPASS  IN  LOCAT- 
ING P0LE5  OP  A  GENERATOR 

Niiuiunius  letters  have  reached  na  asking 
If  the  followlug  statement,  wlilch  recently 
appeared  In  tbis  mftgazine  Is  not  a  miitake. 
Tlie  stateniFiit  wan: 

"Willie  the  dynamo  Is  In  service,  bring  tbe 
iiorth-xeekor  end  of  a  coiupiKH  needle  near 
each  of  tlie  poles.  Those  that  attract  tbls  end 
are  north  poles  and  those  repelling  It  are 
south  poles." 

What  has  uilsled  Is  the  common  mistake  of 
calllPK  the  north- seeking  end  of  tbe  compaas 
needle  h  "north  imle."  In  reality  that  end 
of  a  compiiHB  needle  Is  the  south  pole  of 
the  compuHH;  otherwise  It  wonld  not  seelt 
the  north  maKnctlc  pole  of  the  earth,  because 
like  poles  r^iel.  Hence  when  a  compass  is 
broufiht  within  the  inflneure  of  a  genemtor 
that  is  the  north  or  [Kisltive  pole  of  tbe  gen- 
erator which  iittnu-ts  the  north-pointing  end 
of  the  comimHH  ne<'dle. 


it  will 
to  the 


niiiKneto,  snw  nut  a 
a  Utile  nnrniwer  lli.iu  the  Iiitki'  '-oh- 
on  the  iimc'liine  tiiid  44  in.  thi.'k.  Then 
oti  the  hiindle  itnd  Iwre  11  bote  in  tlie 
of  tbi'  pulli-y  liirt'e  enoniEli  to  lit  tlie 
from  wliicli  tlii'  hiimtle  wiin  tiiken. 
lerew  on  the  piille.v  nmi  j-im  will  find 
liiitd  very  seiur.'ly.     Kiisl,>n  the  mug- 


fliHir. 


winj;  I 


SOLDER  FOR  ALUMINUM 


\Vli:it   i 


<-il  t 


Iho 


lilork  of  wool)  iinil  uiill  tlic  block 


HOW  TO  MAKE  A  LEAD   HAMMER 

U-nd  bnnitners  iiri'  unefiil  when  aBseiubllng 
|iiii'(K  whii'li  It  Is  lm[H>rtnnt  not  to  mar. 
Su<'h  u  banuner  eiiii  Im>  niiiile  In  the  sbo]). 
sayH  a  correNpondeiit  of  the  Alodel  Engineer, 
Uiiidon. 

In  the  <enter  of  n  piece  of  2-ln.  lube,  3  or 
4  In.  Innir.  drill  a  -'i-<n.  bote  and  then,  cut- 
tint;  ibroueb  the  ei'nter  of  this  bole,  niw  tbe 
tulH-  In  two.  TlinniKli  n  foot-tenmh  of  %-ln. 
tube,  drill  two  %-lu.  holes  at  rlKbt  aogies  to 
F10.1. 


iai:iiet<i  :iii(l  Join  tbi'ni  to  11  s]>ark 
mil  lliiTc  to  till'  I'ncliii'.-Contrlli- 
.  fl.  KM]i4t>'ln.  116  I'rospeet  St.. 
e,  N.  .1. 


HislH  (.r  till  tH  iiiirts  hy  ni'k'lit.  7ini'  SO  piMls. 
Iciiil  1  I'nrt  iiiiil  iilunibiiini  1  part,  tn  which 

:iiM    11    oiuil]    ]H.rll if    resin.      To    solder. 

<'1<ini  tiK'  snrr:i<-<'N  iin<l  fiire  with  the  solder 
\o  i-beniti-nl  N  nued,  but  the  surfaces  of  the 
parts  to  Is-  Mililered  should  lie  icently  heat- 
ed I0  UNslst  in  uiuklng  a  good  adbealon. 


DaUU*  «t  UM  HaaiBHr 


each  otber,  one  %  In.  from  one  eod  of  tbe 
tube  and  tbe  other  1^  In.  from  the  name 
end.    TblD  lust  tube  Is  for  tbe  bundle. 

Procure  some  ordinary  moulder's  snnd  und 
bed  the  two  halves  of  the  large  tube  In  It,  ho 
that  the  aand  holds  the  two  parts  tOf;etlier. 
Into  the  %-tn.  bole  In  the  large  tube  Insert 
that  end  of  the  liandle  tube  that  has  tbe 
two  boles.  Against  each  end  of  the  2-In. 
tube,  place  a  piece  of  tin  to  k(^p  tbe  molten 
lead  from  running  out  Bank  up  the  tube 
und  ends  well  with  sand,  leaving  a  vent 
hole  on  top  for  air  to  escape.  Pour  molten 
lead  down  the  Inside  of  the  bnndle  until 
tbe  large  tube  Is  full.  When  cold  remove 
the  halves  of  the  large  tube  and  tbe  lead 
head  will  be  secured  to  the  handle  by  tbe 
two  96-ln.  boles  In  the  handle.  Fig.  1  Is  a 
sectional  view  of  tbe  2-ln.  tube;  Fig.  2  Is  an 
end  view  of  the  same;  Fig.  3  shows  the  han- 
dle, and  Fig.  4  shows  mould  with  handle, 
ready  for  casting.  File  around  the  edges 
of  the  outer  end  of  the  handle. 


INTBRCHANQ  EABLE     SCRIBER 
POINTS  FOR  PRICK  PUNCHES 


The  prick-punch  shown  In  tbe  Illustration 
Is  made  so  that  a  number  of  interchangeable 
scrlber  points  may  be  substituted  as  re- 
quired. This  Is  a  handy  tool  for  the  port- 
able kit  of  a  traveling  mecttanlc.  Its  princi- 
pal advantage,  says  a  correspondent  of 
Machinery,  is  that  the  point  can  be  kept 
sharp  easily,  since  the  cross-section  does  not 
increase  In  size  much  up  to  tbe  holder.     A 


Prick  pHBcb  Witb   liitcrclungeabli  Point 


point  can  be  substituted  for  one  that  has 
been  ground  away  without  going  to  the  tool 

dresser. 


FILLING    FOR    CRACKS    IN    FLOOR 


Cracks  In  a  new  floor  that  is  to  be  stained 
and  Tarnished  may  be  dllcd  with  a  putty 
Blade  as  follows.  Dissolve  2  parts  common 
thie  In  M  parta  water,  then  mix  In  4  parts 
>!■»*«»'  At  parts  and  8  parts  litharge.— Ma  s- 


HOW   TO  MAKE  A   WHISTLE    FOR 
A  STEAM  PLANT 


In  n  plant  where  there  la  no  whistle  this 
convenience  can  he  contrived  out  of  a  piece 
of  4-ln.  brass  pipe  1  ft.  long.  A  correspond- 
ent of  tbe  ICiiglneer's  Review  tells  how  to 
make  such  a  whistle. 

Make  □ 


File  away  three  sides  of  this  disk.  C,  D  and 
E  toprovlde  for  steam  passages.  Make  boles 
in  the  tube  to  correspond  to  those  In  the  disk, 
flt  the  disk  In  tbe  tube  as  at  B,  Fig.  1,  and 
run  pins  through  the  holes  in  tbe  tube  to 
those  In  tbe  disk.  Cut  the  pins  off  even  with 
the  outside  of  the  pipe  and  solder  firmly. 

Above  tbe  steam  passage  in  tbe  disk  and 
in  line  witb  them  file  three  rectungolar 
holes,  F,  G,  In  the  brass  pipe.  On  tbe  upper 
side  file  the  edges  down  to  form  a  sharp  lip 
(H,  Fig.  2).  Fit  round  disks  to  tlie  top  and 
bottom  of  the  whistle  having  the  lower  one 
drilled  und  tapped  for  a  steam  pipe,  L.  This 
whistle  makes  a  sound  that  can  be  heard  all 
over  tbe  plant. 


STEEL-BLUE     ENAMEL    FOR    ANV 
METAL 


An  enamel  for  use  on  any  metal  and  which 
will  keep  so  long  as  It  Is  tightly  corked  ia 
made  as  follows: 

Dissolve  1  part  of  borax  In  4  parta  of 
water.  Macerate  5  parts  hicached  shellac 
in  5  parts  of  alcohol,  saving  out  a  small 
portion  of  the  alcohol  for  dissolving  methyl- 
ene blue  of  sufficient  amount  to  give  the 
color  desired.  Heat  the  watery  solution  to' 
Iwlling  and,  constantly  stirring,  add  tbe  al- 
coholic solution.  Stir  out  all  lumps  and  add 
the  blue  solution.  Before  applying,  clean 
the  metal  bright  with  an  emery  cloth.  Ap- 
ply enamel  with  a  toCt.  bmAi. 


TOOLS  AND  DEVICES  FOR  BENDING  PIPE 


A  corner  fitted  up  with  toolB  and  deTlc(.« 
(or  working  wltb  and  bending  pipe  will  be 
found  a  convenient  and  profltable  depart- 
ment in  many  sbopa.  Very  little  space 
would  be  required,  and  with  tbe  proper  ap- 
paratna  tbe  dlfflcult  task  is  rendered  light 
and  eaej. 

Tbe  result  of  trying  to  bend  tubes  or 
pipes  n-itb  a  aectlon  of  steel  rod  Is  shown  In 
Fig.  1.  Tbe  tube  wall  fs  crusbed  In  and 
when  further  doubled  over  is  completely 
rained  (Fig.  2).  SometlmOH,  where  It  !s  at- 
tempted to  bend  tbe  metal  back  to  restore 
the  fractured  place,  it  splits  as  In  Fig.  3.  At 
'  thla  point  tbe  workman  probably  trtes  to 


Ftt-w  ni.n  ^n 

1  in.  In  diameter  could  be  made  tram  com'— 
mon  steel  wire  and  hang  up  in  Older  In  tb^ 
plpe-bentling  corner.  The  method  shown  liff 
Fig.  9  involves  tbe  use  of  a  piece  of  wIrM 
to  Qt  the  inside  of  the  tube.  Thla  la  a  gootf 
method  for  beudiuK  tubes  of  small  dlameta^ 
By  all  tbeae  methods  tbe  pipe  can  be  bentZ 
cold. 
Pipe-bending  forms  are  shown  In  Flsa.  10^ 


remedy  the  matter  by  brazing  on  metal  rings, 
aa  In  Fig.  i. 

All  this  trouble  could  be  avoided  by  melt- 
ing roHln  in  ii  good-sized  glue  pot  and  then 
with  a  liidlc  pouring  It  Into  the  boUow  of  the 
pipe  or  tutie.  as  In  Fig.  5.  When  tbe  pipe 
la  fllled,  jihi^'  the  other  end  with  a  wooden 
stopper  niid  jon  liave  n  twlld  wall  aa  at  F. 
Fig.  G,  n  Mfctlonnl  view.  Or.  If  preferred, 
or  more  coiivi'nk'nt,  the  tube  nisy  be  pncked 
with  ciny.  as  nt  G.  Tbe  spiral  spring  rat'tbod 
Is  shown  in  Fig.  8  and  a  set  of  springs  for 
this  purpose  ranging  In  size  from  >4  In.  to 


Hi,  IS 


11  and  12.  Tbe  small  round  forms  are  matkl. 
but  othiTs  mny  be  made  of  common  bud* 
wood  stock.  Shaft  stock,  2  or  8  in.  la  dkn- 
eter,  may  be  used  for  a  form  like  lilt  1* 
Secure  tbe  abaft  to  a  firm  bue  ot  i 
elfsct  tbe  baodlBs  bv"^  — ' 


I 


I 


ttie  tutiiDg  to  be  bent  The  clamping  ar- 
rangement  la  Imlled  to  the  bench  and  tbft 
pl|>t?  la  held  llnu  ivhilo  bolng  bcut, 

TO  5T0P  HUMMING  OF  TELEPHONE 
WIRES 


The  bending  device  shown  in  Fig.  13  la 
uade  ot  wood  and  U  very  handy.  To  make 
It  select  a  piece  of  hardwood  4  lu.  snuare 
Btul  3  ft.  long.  Bore  atriilt:ht  thruutrli  one 
Bide,  using  au  lach  bit.  and  then  sliiipe  the 
Ijeveled  plafcm  by  working  down  the  tapers 
of  the  two  holes.  Fasti-ti  It  securely  to  tbe 
work  bCDch  by  means  of  bolts.  Tbis  la  for 
light  service,  «ays  the  Blnctsinith  and 
"Wheelwright.  For  heavier  pfix's  nud  tub- 
ing a  wooden  form  like  FIr.  U  [a  useful, 
■nd  may  to  bolted  to  a  projection  of  the 
bench.  Bend  the  pipe  over  as  fur  us  possi- 
ble with  the  hands  and  then  (Iroji  a  loop  of 
rope.  M.  over  to  bold  It  in  plncc. 

A  set  form  bending  device  is  shown  at 
Fig.  15.  The  block  for  the  base  is  cut  out 
In  the  deslreii  curve  anil  a  piece  of  hard- 
wood, N,  Is  shaped  to  correspond  with  the 
curve  In  tbe  base  and  Is  filted  to  the  shaft 
P.  The  shaft  can  be  raised  and  lowered, 
turning  the  crossbar  as  It  la  tbreaded. 

Fig,  16  Bhows  a  revolving  diak  bendiug 
device.  This  consists  of  a  small  lower  wheel 
of  Iron  or  steel  having  a  shallow  groove 
(Just  deep  enough  to  grip  the  pipe)  and  a 
larger  upper  wheel,  S,  driven  by  a  wheel 
for  a  belt  na  shown.  Both  the  upper  and 
lower  wheels  revolve  In  substantial  wooden 
bearings  on  metal  shafts.  Pipe  sleeves  are 
used  to  line  the  bearings  In  which  the  shafts 
turn.  The  curve  la  made  by  running  the 
pipe  between  the  grooved  wheels. 

A  grip  form  for  pipe-bending  is  shown  in 
Fig.  17.  It  la  made  of  two  pieces  of  hard- 
wood, Jointed  at  T.  and  having  a  series  of 
tolei  of  various  Blzee  bored  for  receiving 


The  following  Is  recommended  as  a  : 
Itive   cure   for  the   humming    of    telephono^ 

Procure  a  porcelain  spool  Insulator  wltll, 
a  deep  groove  and  place  in  the  groove  a 
rubber  band  (a -piece  of  Inner  tube  f 
a  bicycle  will  do);  then  place  arouud  thff 
rubber  and  in  the  groove  the  line  wlt^ 
preferably  insulated.  Pass  another  piece  ot 
Insulated  wire  through  the  hole  in  the  In- 
Milator  and   make   a   connection   as   shown 


in  the  sketch.  With  another  piece  of  wire 
bridge  around  the  connection  so  as  to  com- 
plete the  circuit.  The  device  H  cheap  and 
efficient.— Contributed  by  Walter  La  Homa- 
due,  Cherry  Valley,  N.  Y. 


UNITED  STATES   STANDARD  BOIL- 
ER IRON  THICKNESS 


The  following  table  gives  tbe  tbicknees  ot 
bollei  Iron  required  b.v  the  laws  of  the 
United  States,  for  the  various  pressures 
given  in  each  case.  Tbe  Practical  Engineer 
atates  these  ftgnrea  are  for  pressure  eijulva- 
lent  to  the  standanl  for  a  boiler  42  In.  diam- 
eter and  one-tjuarter  inch  thick. 
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SAFE    BUSHINQ     FOR    A    WOOD 
SPLIT     PULLEY 


HOT  BLA5T  STOVB  FOR  SKIN- 
DRYINQ    MOLD 


Ortentitnex  wtieii  n  large  wood  pulley  In 
tigbtencd  on  a  flmnll  simft.  It  la  a  bard  mat- 
ter to  keep  it  from  8llp|>ine,  eopeciiilly  a. 
new  pulley,  where  It  would  only  take  a  few 
mlDutea  work  to  cut  a  keyway  in  tlie  Bbaft 


A  bot-blast  etoT«  need  for  flUn-drylu 
molde  for  large  ptpe  cantlngfl  la  described 
by  a  correspondent  of  the  American  Hi- 
cblniat,  wtao  recommends  It  on  the  gronndi 
of  cbeapness  and  bigb  eflldency. 


witb  a  ciiUl  cIiiHol  witbout  Inking  down  a 
section  cif  ^'liiiftlng. 

Make  nil  Iron  liuxlilnf!  of  forged  or  cast 
steol.to  lit  tbf  hiile  for  tlii<  foruKT  woimI 
biisbliiK,  with  two  pn>JectliiK  lugH  iih  at 
11  H,  Klg.  3.  Cut  out  tlie  jiulley  on  eiich 
ftlUe  of  tilt-  bole  US  nt  K  ¥..  Klf;.  2,  to  make 
n  place  Into  wblcb  tbc  ImnbtiiR  will  fit. 

Drill  roiii'  bok'H  In  tbc  liushliig,  two  nt 
encb  Hide  as  at  F  K,  FIr.  4,  and  tap  <^  In.  or 
larger  in  one-bnlf  vt  tbc  linshlug  fur  lillnd 
cai>  Bcrewii. 

Bolt  tbo  two  batvefi  of  Ibo  bushlni:  tn- 
gDtlii-r  and  bcirc  thi'iu  out  Ibe  hIkc  of  thi- 
sliuft,  I'nt  piiKlclMiard  Iwtwci'n  tbc  balvi-s 
licforc  licirinji.  Tlicn  ki'yw'iit  unil  put  on 
shaft  oviT  ki'y  at  C.  KIk.  3. 

ThiH  Imshiri;;  i-nn  lii'  niaiit"  from  a  imtli'ni, 
rant  irun  vr  sli'i'l.  anil  an  lonjj;  art  the  wi>li 
of  till-  imllcy  it  Ih  hmihI  witli,  Tblw  1h  a 
giKiil  nii-tluHl  wbi>ri>  a  Iiitkc  pulley  bus  tii 
Irunsiiill   jHiwi'r  to  a  heavy   load. 

Flic.  1  sb<i\vK  liiisliInK  In  i>nll<>y  at  l>.  kp.v<-<l 
on  t.i  sh:ift  ami  Ii.iIIm.  Fl.  ».  all  Nft.-l'ontrib- 
nteil   l.y   F.   M.   1).,  Hocks   FallK,   III. 


wltb  a  cover.  Tbe  cylinder  fltn  tbe  P^VI 
casting.  The  stove  baa  a  Y  Inlet,  o^^ 
branch  fitted  wltb  a  butterfly  damper,  a*-^ 
at  the  top  one  outlet.  Air  Is  snpplted  to  t^-* 
heater  by  a  small  blower  mounted  on  ' 
plank  and  driven  by  a  motor.  The  hot  »* 
in  lirlvi-n  Into  the  mold,  na  abown  (n  t*** 
Nki'ti'b.  Tbe  combustion  of  tlie  coke  la  CO*-'' 
1ir>lh'4l  by  iiieana  of  the  damper  In  tbe  Itf^' 
let  uiuUt  tbe  grate.  Tbe  half-mold  shown  ^'' 
thf  Hki'tcb  In  covered  with  boards,  sscUr^** 
and    sheet    iron.     The   temperature   In   tt-*' 


I'wc  a  very  soft  Iriiii  fur  brasH  nioldw,  a'< 
tbi'  licKt  Inui  for  tlie  puriKise  la  one  that 
I'ulH  easily.  Conitnoii  niai-hhiery  Iron  Is  not 
at  all  adaptcil  to  the  pnnioKe,  iis  It  sfton 
developa  cracks  on  the  Nurface  nf  the  molil 
casting. 


not  Blut  f*r  SkiD  Drrlat 


POPULAR  MECHANICS  balance  of  your  life  for 
POPULAR  MECHANICS  five  years,  only    -      - 
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FENCE  l>0ST5  BOTTOM    UPWARDS 

Mnuy  years  ngo  wUlle  engaged  In  runnio); 
a  Daw  mill  Id  eastern  Coiineetii'Ut  1  buil  a  lot 
of  fenpe  posts  to  saw  rrotn  nuiall  chestnut 
logs.  The  posts  were  lo  be  enwed  tapering 
and  to  economize  In  lumber  the  logs  were 


Poll  Ecanony 

first  sawed  square  and  then  split  diagonally 
;  like  the  accompanylug  dlugrani.  Of  course 
tliej  were  to  be  set  In  the  i^ronnd  lari^e  end 
down,  wliicli  would  bring  one-half  of  theiu 
Irattom  up  In  regard  to  tlie  position  in  wlilcb 
tbey  Brew, 

I  remembered  bearing  nn  old  farmer  say 
that  posts  set  tbnt  way  would  outlast  those 
Bet  'Tight  end  iip"  antl  I  determined  to  Im- 
prove tlio  opportunity  at  hand  to  test  the 
Diatter.  So  I  marked  all  the  inverted  onea 
and  as  tb«  fence  was  to  be  built  In  tbe 
neighborhood  1  watcbed  the  result. 

Examining  tbe  fence  about  nine  years  aft- 
er It  was  built  convinced  me,  as  the  Inverted 
ones  were  practically  sound  while  the  othera 
showed  very  much  more  (Jecay.— Con tri  billed 
by  Andrew  Wblton,  Hartford,  Conn. 

LINOLEUM  COVERS  FOR  WORK 
BENCHES 

Heavy  linoleum  makes  a  fine  covering  for 

the  tops  of  work  bencbes,  «ays  a  correaiiond 

ent  of  tbe  American  Machinist.    Tbe  bemh 

may  baVe  a  pine  top  Instead  of  one  of  hard 

wood,  but  should   1*  constructed  quite  a^ 

nxnai.    Use  tongued  and  grooved  ple*es  for 

tbe  top  and   fill   all  boles  with   platter  of 

parls.    The  linoleum  costs  almut  (1  per  vard 

To  fasten  it  to  the  bench  glue  tbe  edge 

[  next  tbe  workman  for  about  3  In.  and  secure 

r  over  night.    Then  trim  tbe  edge  flush  n  Itb 

I  tbe  l>encb  and  hold  tbe  other  edges  In  plaie 

I  with  wooden  strips  arranged  so  the  linoleum 

1  win   move   under  them  as  the  top  of  tbe 

I  bench  shrinks.     The  linoleum  is  so  stIfT  It 

I  will  always  lie  Hat  and  it  will  last  (or  years. 

I  Two  benches  covered  with   It  have  been  in 

Toae  five  years  and  though  tbe  eovera  are 

Knarred  some,  tbey  are  Htlll   in  gooil  order 

I  for  work. 

there     anything  you  want  but  don't 
where  to  get  It?     Write  Popular  Me- 


APPARATUS  FOR  THAWINO  OUT 
PUMPS 

For  thawing  out  frozen  pumps,  tbe  bandy  I 
portable  apparatus  shown  In  the  Illustration  ] 
was  contrived  by  ii  correspondent  of  tbe  j 
Metal  Worker,  It  consists  of  an  ordinary  I 
gas  fircpot  with  a  galvanized  Iron  can  of  J 
suitable  size,  the  top  of  which  Is  provided  I 
wEtli  two  outlets,  made  from  small  pieces  of  .1 
galvanized  Iron  pipe  soldered  securely  In  i 
place.    One  outlet  stands  vertically  from  tie  J 


Thn 


<  Ice  60P«t  DiaUnt  IrQBi  Apparatus 


armatlfln  (reCi 


top  ot  the  can  and  has  a  small  glal)e  valve 
on  It  Ju^t  above  a  T  arranged  to  receive 
a  safety  latie.  Above  the  globe  valve  is 
soldered  a  small  funnel. 

The  other  outlet  Is  connected  from  the  side 
of  the  boiler  Into  a  small  valve,  or  petcoek, 
which  receives  a  niblwr  bose. 
apparatus  thetioller  la  heated  until  sutBcient 
steam  pressure  is  generated,  when  the  hose 
la  inserted  in  tbe  pump,  finds  its  way  read- 
ily lo  the  lee  and  tlie  steam  speedily  thaws 
11,  ke  eo  ft,  distance  from  tbe  boiler  can 
be  thawed  in  this  way.  Most  shops  eoi 
tain  all  the  materials  required  for  such  a 
apparatus. 
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AIR  WHITEWASHER 


A  white  washer  operated  by  compressed 
air,  says  a  correspondent  of  Loc^oinotivc  En- 
gineering, accomplishes  in  two     hours     an 


Bloclcs  A  and  B  are  forglngs  fitted  over  the 
top  of  a  6-ln.  I-beam,  so  that  they  are  free 
to  move  the  length  of  the  beam,  which  la  8 
ft.  long.  C  is  a  lever  with  th^  lower  end 
enlarged  and  the  edge  ground  some.     One 
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Piece  vf  l}{  pipe. 
•Flatlened  on  the  end 
yC  opening. 

AtrSnppI^ 
i»/i.Vhose\ 


Thin  valve  regulates  amount  of 
air  used  to/onn  the  spray 


Emdjauggtd* 
^Oomneeis  to  mprag 


iflr 


Connects  to  siipplu^^ 


This  valve  rcyulutrs pressure 
OH  top  uf  irhite-vaah 


M 
90/1. 1'koae 

Reffutates  wkit€ 


H'  pipt.extends  dowm 
within  »'qfthe  bottom 
of  tank. 


0 


tt9.iAmm.Em9. 


An  Air  Whltewasiier 


amount  of  work  that  would  keep  one  man 
busy  a  month.  The  construction  of  the  ma- 
chine is  fully  explained  in  tlie  illustration. 

^  • » 

MACHINE    FOR   STRAIGHTENING 

PIPE  AND  SHAFTING 


The  press  shown  in  the  illustration  can  be 
used  for  straightening  pipe  and  shafting  or 
for  l>ending  pipe.  Tlio  device  was  contrivetl 
by  a  correspondent  of  the  American  Machin- 
ist and  in  construction  is  very  simple. 


end  of  the  lever  acts  as  a  center  and  can 
have  any  number  of  holes  drilled  in  It.  It 
is  very  easy  to  straighten  2-in.  pipe  in  ancb 

a  press. 

Rubbing  with  a  piece  of  chamois  leather  or 
cotton  flannel  moistened  with  alcohol- will 
readily  reduce  a  too  strong  high  light  in  a 
negative. 


♦-•- 


Shop  Notes  for  1905;  200  pages;  385  illns- 
trations:  price,  50  cents. 


PIpt  aad  SiMft  StraiglitealBC  Devic* 


DEVICE    FOR   BENDING    ELECTRIC 
CONDUIT 

A  deTice  fur  Ueiitlinf!:  Uic  smaller  hIkcx  of 
Wectrtc  conduit  is  miide  liy  screwlHg  a  [ilecc 
of  pipe  Intu  u  Ii-c,  A.  Tu  use  Klip  tlio  ti« 
over  the  oondiilt  till  It  reaehes  the  poiut 
where  the  t>end  Is  to  be  mude.    Tlieii  stand 


c 

B 

3 

A  GOOD  FLUID  PASTE 

DKBolve  10  lb.  EUm  arable  and  2  lb.  sugar 
111  tlie  itmount  ot  water  rpqulred.  Then  add 
1^(  oz.  nitric  ncld  imd  lieat  to  tbe  bolllos 
point.  This  llijuid  paste  will  uot  mould  and 
dries  to  a  transpareiit  layer  on  the  paper. 
The  Western  Piilnter  snya  It  is  well  adapted 
for  the  flaps  of  envelopes,  line  bookbinders' 

TO  FIND  CENTER  OF  SHAFT  WITH- 
OUT CENTER  PUNCH 

Proeure  a  block  of  wood  1  In.  thiek  and 
wliu  iiti  nugev  bit  Iwre  a  hole  in  ilie  block 
until  jiW  the  point  of  tile  bit  shows  through 


on  till'  conduit  and  pull  or  push  handle  B. 
Any  L-nrve  can  lie  boat  in  this  way  Had  dif- 
ferent sized  tees  may  be  used   for  different 


HINTS  ON  GLUE 


thp  block  ns  in  F\g.  1.    Then  pine 
tile  end  of  the  shaft,  Fig.  2.  nnd  wl 
pointed  punch  and  h  hammer  the 


It  requires  more  water  to  dissolve  Kood 
glue  than  to  dissolve  poor  glue.  The  best 
glae,  says  the  Wood-Worker,  will  require 
from  one-half  to  more  than  double  the  wa- 
ter required  for  poor  glue. 

Good  glue  breaks  hard  and  tough,  witli  a 
splintered  edge. 

Cleanse  the  glue  kettle  often. 

Frozen  ginc  Is  so  porous  that  it  can  lie 
made  up  at  once. 

IMPROVING  A  WASHER 

\  tblck  washer  cnn  be  made  out  of  an 
old  nut  or  a  thinner  one  can  be  made  of  a 
piece  of  sheet  Iron  or  a  metal  button,  says 
Gas  Power,  A  very  simple  and  easily  made 
washer  In  a  ring  made  from  a  piece  ot  wire 
of  mttable  tUckness. 


be  marked  slightly.  Then  use  a  drill  and 
drill  out.  Tbe  hole  In  the  block  muat  be  the 
s[.me  size  as  the  shaft,— Contributed  by  Eli 


IMPROVING  THE  CLINOQRAPH 

Tbe  I'liiiogTHpI)  iH  a  Met  stlunrc  HMed  by 
draugtitHiiien  for  dniwlnj;  iiulltinl  lliieH,  nec- 
tlon  llncK,  mid  fur  Hluidliii:.  otc.  It  c-omiirltieH 
two  purts.  one  huvlnt;  t\vore<:tmiKular<.Hlf(ei9 
and  Biiotlier  part,  ti-niit'd  tlio  "liliule,"  wlik'li 


A  aOOD  STAPLE  PULLBft 

A  ti'iKxl  Mtaple  puller  tbat  will  do  the  woA 
quli'klf  and  eaullf  and  leave  tbe  ataplee  is 
better  t-ondltlou   tbau  aucb   tools   do  ordi- 


narily, Is  made  of  ^^In.  ateel;  a  com- 
upondent  of  the  Blackamltb  and  Wheel- 
wrigbt  Hays  lie  usea  old  barrow  teeth  toi 
the  purpose.     The  ateel  Is  flnt  shaped  ai 


Two  FoTins  ol  Clfnograph 
la  liiiiKdl  lo  till-  lli-Ht  part.  In  UBlng  tbe 
uppllaiiL'i',  (>[»■  (if  Ihi-  llxtil  HliK'w  Is  placed 
a;;alntit  tbe  T-!'<|iiar(*  and  Ibc  tiliule  adJuKted 
111  imy  iHiMltloii  (ieHin-d,  wbiTe  It  Is  beld 
by  frUll.m. 

The  InMlruiiifnt  Ih  kIIiI  iiliinK  Hie  T-Kiiiiiirc 
to  any  inn  of  the  ilniwln«  luiiit-r.  for  driiw- 
Iiiir  i>i)rallel  liiii-M,  miyx  Ti-cbnlcH,  Ixitidiiii.  or 
fur  |H'riic]iilii-iil:ir  lines,  it  Is  set  and  tbon 
turned  with  Its  uiIiit  edjie  apiliisi  the 
T-W)uiire.  The  illustration  shows  tivu  forms 
of  the  illniicniiib.  Kin-  1  sbons  a  fnnn  In 
ciuiinion  iisa^'K.  Imt  Ihe  fnnn  sbnwn  at  Klfr. 
2  Is  :in  liii[>n>vi'ni<'iil  it|I'i]i  the  llrst  fonn.  In 
whic'li  tin-  I'llL'i-  c'iin  only  he  hroiinhl  to  mln- 
<'l<k.  wllb  :i  liiii'  hy  Irhil.  In  Ih.-  seeond  fnrni 
the  ri.n.'.'iilrir  |iorilon  Is  l.n.uubt  In  tbe  line 
anil  thi'  lilaite  swuiiu  ar"iini1  to  eiilnclile 
with  the  line  without  a  trial.  Tile  alteration 
(-I.1I    l>e  niaib-  willi   a    Jiorket    klille. 


Has 


■   i.... 


of   Meehnnl 


:  for 


In  Fig.  1,  a  bottuin  vion-,  and  then  aa  In 
FlK-  2.  The  pdtns  at  A.  Fig.  2.  are  rounded 
a  little  so  they  will  not  Injure  the  wire.  The 
handle  mny  lie  of  any  length  dealred. 

A  BewlnK-nmehlne  tbat  will  ww  directly 
from  two  reels  of  thread  Instead  of  anItiR  a 
s|iool  of  thread  and  n  xlmttlo  Is  the  reputed 
Invention  of  an  Irishman.  The  oiaehlne  la 
of  simple  iiieehanlsin  and  ran  be  inanufac- 
tnri'd  and  sold  at  a  gn<atly  reduced  price. 
Kxperts  nay  tbe  niaehlne  will  revotutlonlie 
tbe  xewinu-niaebine  trade  of  tbe  world. 

STRAINER  FOR  AIR  PUMP 

A  strainer  fur  the  air  eylinder  of  an  air 
pump  consists  of  eurh-il  bair  beld  lietween 
two  Htraitiers,  Tbe  devli'e  Is  screwed  on  tbe 
air  i-yllnder  anil  Ktralns  the  dirt  out  of  ttte 
air.  A  i'iim>K|  ion  dent  of  IjK-omotlve  Rnfcln- 
eerhii;  bas  used  tbis  strainer  with  ezeellent 
results. 


DRIVINQ  STAKES  BY  COMPRESSED 
AIR 

A  unique  Btake-drlver  and  one  that  aares 
coaelderoble  hand  labor  1b  used  b?  the  Bnr- 
DDm  and  Baflejr  circus,  says  Alr-Fower.  The 
apparatus  consists  of  a  rook  drill  suspended 
between  two  vertknl  guides.  The  two  side 
rods  of  the  drill  are  continued  below  tbc 
lower  bead  and  support  a  round  nnvil.  This 
'  anvil  rests  on  the  head  of  tlio  stake  to  lie 
driven  and  holds  It  firmly  by  means  of 
spring  clasps.  As  the  stake  If  driven  iuto 
the  ground  the  driver  is  lowcri-d  by  means 
of  a  cyltndrlcsl  hoist  and  follows  the  stake 
downward  until  It  Is  driven  In  securely. 

CROW     BRIDGES     FOR    DRILLING 
HOLES  IN  DIFFICULT  PLACES 

For  drilling  holes  In  difficult  places,  the 
crow  bridge  can  be  used  to  advantage 
many  times. 

Fig.  1  showB  how  a  crow  or  brace  may 
be  used.  It  Is  made  of  1x1^  In.  Iron.  The 
arms  may  be  extended  if  required  by  two 
extension  pieces,  B. 

When  It  Ib  possible  to  pass  a  chain  around 
the  casting,  cylinder,  or  material  to  be 
drilled,  the  crow  may  be  used  on  work  as 
Id  Fig.  2.  Two  holes  are  drilled  at  C  C  and 
die  end  link  of  a  small  chain  passed 
through  one,  and  a  small  bolt  D  pushed 
through  tbe  link  to  hold  the  chain.  The 
chain  is  then  passed  around  tbe  work  and 
pulled  through  tbe  other  hole  until  taut  and 
fastened  there  with  a  small  bolt. 

The  beauty  of  these  crows,  says  a  cor- 
respondent of  the  Engineer's  Review,  Is  that 
It  Is  only  necessary  for  an  engineer  to  get 
bold  of  tbe  bar  Iron.  He  can  then  shove  It 
Into  his  furnace  Are.  get  a  red  heat  on  It 


and  bend  It  as  required.  A  couple  of  boles 
drilled  completes  the  Job  and  he  has  two 
handy  tools. 

HOW    TO    MAKE    A    SPARK    PLUG 
FOR  A  SMALL  GAS  ENGINE 

For  a  small  kiis  engine  (^  h.  p.)  a  spark 
plug  miiy  be  niiidu  and  substituted  for  the 
ignition  tulM-.  A  curri'stwudent  of  the  Model 
Engineer,  Ijjndon,  tells  liow  to  make  Bucb 
a  spark  ]ilug. 

FlO.  I.— S7A«  Ptuo. 
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4  hrast  Ihrtod 
j.—Brass  Sock  St 


-Moko  n  stufflng-box  of  three  ordinary  gas 
sockets,  packing  tbcm  with  nsliestos  string 
moistened  with  paint,  lusuliite  the  "live" 
wire  by  a  glass  tulie  (fig.  1),  piisslng  it 
through  the  stuHlng-bos,  Connect  the  outer 
end  of  the  ■live"  wire  to  a  short  piece  of 
tbin  platinum  wire  ,ind  then  hernietlcnlly 
neal  this  wire  through  tbe  end  of  the  glass 
tube.  Pack  the  win-  tightly  In 
tbe  tube  with  paint- moistened  as- 
liestos. 

Rivet  the  "etirth"  spark  point 
llirough  n  liolc  In  the  brass  tube, 
which  hole  may  bo  made  by  filing 
or  turning  off  the  lower  part  of  the 
thread  of  tbe  liottom  brass  gas 
socket  (Fiji.  3).  Then  bake  the 
whole  plug  in  the  oven, 

Tbe  spark  ping  screws  Into  the 
%-ln.  hole  previously  occupied  by 
tbe  [gnltion  tube. 

Tbe  mechanic  with  a  Just  ap- 
preciation of  economics  will  send 
ilO  lor  a  "Pop"  life  a^il»«AV^ss^ 
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HOT  WATER  FOR  OFFICE  USE 


5T0RINQ  RANGE  BOILERS 


A  system  for  heating  water  for  office  use 
wag  planned  by  a  correspondent  of  Power. 
4n  old  feed-water  beater  of  tbe  enclosed 
type,  tbat  bad  become  too  small  for  Its  orig- 
inal purpose  was  moved  from  tbe  engine 
room  to  tbe  second  floor  of  tbe  building  and 
placed  near  tbe  main  exbau^t  pipe  of  tbe 
engine. 

A  2-in.  bole  was  tapped  in  tbe  exbaust 


Range  boilers  not  only  take  up  consider- 
able space  in  tbe  sbop,  but  are  apt  to  suffer 
damage  by  being  tipped  over.  The  sketch 
shows  a  convenient  means  of  storing  them. 


FromCltj  1I«Ib 


& 
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Overhead  Rack  for  Range  Boilers. 

Two  horizontal  lengths  of  pipe  are  mn  par- 
allel to  each  other  and  suspended  from  the 
beams  of  tbe  floor  above  by.  means  of  iron 
rods  or  small  pipe.  Domestic  £ng;ineering 
recommends  this  plan. 


^a 


tnd  Fljor 


Hot  Water 


Offlce 


Ind  Floor 
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Return  f  rum  Ofllce  Radialort 


For  ProTldIng  Hot  Water  for  Office  Use. 


pipe  and  a  pipe  run  from  this  hole  to  the 
beater.  Tbe  outlet  of  tbe  heater  was  con-' 
nected  to  the  return  pipe  of  tbe  radiators 
from  the  office.  The  cold  water  entered  the 
heater  from  the  city  main  at  the  top  and  the 
delivery  was  piped  under  the  floor  to  tbe 
offlce,  as  shown. 

HOW  TO  REVIVE  BURNT  STEEL 


TO  APPLY  ASBESTOS  NEATLY 


A  burnt  tool  may  be  revived  so  that  it 
can  be  used  in  nearly  every  case,  and  if  not 
the  experiment  has  cost  nothing,  writes  a 
correspondent  of  the  Model  Engineer. 

Harden  the  tool  In  tbe  usual  way  three 
times  and  then  temper  to  the  desired  degree. 
This  method  can  be  used  on  hand  tools,  drills 
and  small  chisels  with  advantage. 


In  applying  asbestos  about  the  steam  plant 
a  neat,  quick  method  pays.  The  following  is 
given  by  Machinery  as  such: 

Make  tbe  asbestos  plastic  by  mixing  It 
thoroughly  with  water.  Apply  the  flrst  coat 
rough  and  about  %  in.  thick,  using  a  pointed 
trowel.  Let  dry  and  apply  a  second  coat  % 
in.  thick,  and  straighten  down  with  a  large 
trowel.  Wind  the  second  coat  with  No.  16 
annealed  wire,  having  tbe  colls  about  3  In. 
apart  at  all  points.  In  case  of  a  flat  surface, 
bind  it  with  horlJV)ntal  wiring.  Apply  a  third 
coat  of  asbestos  to  cover  tbe  wire  and  make 
a  smooth  surface.  A  100- lb.  bag  of  the  ma- 
terial will  cover  about  40  sq.  ft.  of  surface 
in  this  way. 


SHARPBNINQ  DIQQINQ  BARS 


The  method  of  sharpening  the  digging  bars 
used  for  digging  post  holes,  commonly  \h  to 
give  the  point  a  beyel  lilce  a  chopping  or  cold 


Thm  oStf 


The 


Two  Ways  of  SharpenlnglDlgglng  Tools 

chisel.  In  hard  or  gravelly  soil  this  shaped 
tool  is  apt  to  make  a  funnel-shaped  hole  and 
it  is  difficult  to  get  the  workmen  to  do  any 
better  with  it 

A  correspondent  of  the  American  Tele- 
phone Journal  says  that  if  the  bar  is  beveled 
all  on  one  side  and.  the  other  side  is  left 
straight  like  a  wood  chisel  this  difficulty  of 
fnnneled  holes  will  be  greatly  overcome  and 
that  the  men  can  make  better  time  using 
this  shaped  tool. 

o  •  » 


HANDY  BELT  CLAMP 


This  simple  and  convenient  clamp  is  made 
of  %-in.  by  2- in.  iron  and  is  intended  for 
belts  not  larger  than  12  in.  wide  and  %  in. 
thick.  The  dimensions  of  the  clamp  can  be 
increased  in  proportion  for  larger  belts,  how- 
ever, says  the  Engineer's  Review.    The  side 


Bolt  ChuBp 

bolts  of  the  clamp  are  of  %-in.  stock,  24  in. 
Umg  and  the  bolts  clamping  the  crosspieces 
are  of  ^in.  stock,  2^  in.  long  with  square 
beads. 

In  taking  the  clamp  off^  first  slacken  up 
on  the  long  bolts,  then  on  the  small  bolts 
and  take  two  of  them  out 


To 


new  tin  roofs  hold  paint  well, 
\  ft  90od  robbing  with  No.  1  sand- 
I  ijppljrliig  tihe  paint 


»  rnbbliig  It  with 


SPRINQINQ   PACKING  RINQ5  OVER 

PISTON 


In  putting  a  snap  ring  on  the  piston  of 
the  high  pressure  cylinder  of  a  tandem 
compound  engine  a  correspondent  of  the  En- 
gineer's Review  made  use  of  the  following 
kink.  This  Job  is  very  difficult  for  as  soon 
as  the  ring  is  started  on  one  side  it  slips  off 
the  other,  and  yet,  for  fear  of  breaking  the 
ring  the  engineer  must  proceed  cautiously. 

Four  pieces  of  square  iron  were  cut  off  in 
3-in.  lengths  and  threaded  to  a  depth  of  2% 
in.  One  end  of  each  block  was  made  tap- 
ering, coming  down  to  a  sharp  point  to  pre- 
vent slipping  of  the  ring  surface. 

Four  bolts  were  threaded  and  screwed  into 
these  four  blocks,  which  were  placed  in  posi- 
tion as  shown  in  the  illustration.    To  put  the 


Method  of  Springing  Packing  Ring  Over  Piston 

ring  on  tlie  piston,  the  bolts  and  blocks  were 
put  in  place  and  tightened  up  so  as  to  spring 
the  ring  evenly  until  it  was  large  enough  to 
slip  on  over  the  piston. 

#  •  » 

MIXING   CONCRETE 


A  concrete  mixture  of  the  following  pro- 
portions is  recommended  by   engineers. 

To  1  bbl.  PortlJind  cement  add  3  bbl.  clean, 
sharp  sand.  Mix  the  two  intimately,  either 
manually  or  by  a  mechanical  mixer.  Add 
enough  water  to  bring  it  to  the  proper  con- 
sistency, the  amount  required  being  judged 
by  one  of  experience  in  the  work.  Add  5 
bbl.  of  broken  stone  and  intermix  the  whole, 
which  is  tlien  ready  for  use.  This  is  known 
as  a  **l-3-5  mixture."  The  nature  of  the 
ingredients  and  the  purpose  for  which  the 
concrete  is  intended  make  the  pr(^>ortions 
variable,  however. 


HOW  TO  MAKE  AN  ELECTRIC  IL- 
LUMINATED FOUNTAIN 

One  of  the  prettlost  and  moat  attractive 
displays  for  a  stiow  window  is  an  electric 
Illuminated  fouutnin.  Tlic  Keystone  telia 
how  sucli  a  fountain  may  l>e  constnietcd. 

Huvc  a  tinxmith  niuke  the  center  bowl  A 
Gf  tin,  of  any  hIzi?  desired,  according  to  the 
slac  of  your  window.  This  center  bowl 
should  be  shaped  like  a  larRc  cuki>  tin,  hol- 
low In  the  center.    Cut  a  hole  in  the  center 


Make  a  skeleton  pnllflj,  D,  with  a  piece  of 
colored  glass  in  each  of  Its  <q>ealag«.  UM 
red,  green,  yellow  and  blue  glass  and  fasten 
It  in  position  with  tacks.  Anange  this 
pulley  so  that  half  of  It  is  In  the  ceDter  of 
the  fountain. 

Placo  a  strong  electric  light  with  a  re- 
flector in  tlie  poBittou  bIiowu  at  F,  bo  that 
It  sends  Its  rays  upward  through  the  colored 
;i:i)iKH  and  tiirongh  the  center  cone  on  the 
water.  Tlie  efFect  will  be  moat  benntlful. 
The  cbanglng  of  the  colors  can  Iw  reduced 


BiKtrIc   lllunlnaled    PauaUIn 


.•ir.'Hl.ir  Kills 
H'  ci'nIiT.  an 


Hholf.  1).  Iiiiviiii:  II  lioh'  111 
rest  it  ui«in  llii-  ciitii'. 

Have  the  tinsmith  iiiak>'  a  faiiry  slt-ui,  C. 
enamel  it  wliltc.  piitidi  llm-  tiiiU-s  In  It  at 
(be  ln|)  nrid  hnltdin  and  Ki.Uter  It  to  Hk-  waliT 
|il|ie,  wliirli  |ia!t!i>'H  ilivimuli  tlx'  iioli-  in  tlie 
iTiiter  i>f  till'  KliHM  Hlii'lf  anil  wbl.h  iw  at- 
tai-lhil  til  Ibf  iiiaiiL  iilpi'  In  llit'  liaiii<mt>nt. 
rut  a  riililH-r  wanlicr  on  tin'  glaxH  xlioir  to 
make  it  wntertiglit.  Tin-  wulcrtlow  Is  reg- 
nlate«l  by  water  utop  and  the  surplus  Is  car- 
HmI  nft  tttrough  tbc  wuatc  pipe, 


1(1  )i]iivd  liy  means  of  the  reducer  E.  In  the 
lower  bowl  lay  three  eieitrk-  bulbs  colored 
fireen,  with  wires  made  watprproof,  well  In- 
Huliited  and  I'nunii'leil.  Piind  lilies  and  icold 
Hoh  init.v  lie  additt  and  it  magnificent  dis- 
play created. 

A  good  cement  f^r  iiH-lal  Joints  conrista 
<ir  Kround  wlillf  lead  worked  up  with 
enough  jiowdered  red  lead  to  bring  It  to  the 
cnnslHli'iicy  iif  iintly.  Then  add  tmiled  tin* 
sii'd  oil. 


241 


f 


i-a 


cf 


Plan  of  WlrlBff  for  iBtercommanlcatlns  Telephone  System 

INSTALLINQ     INTERCOMMUNICAT-     ANOTHER  HETHOD  OF  REVERSING 
INQ  TELEPHONES— -PLAN   FOR  COUNTERSHAFT    WITHOUT 

SIX  TELEPHONES  CROSSING    BELT 


The  approved  plan  of  wiring  for  inter- 
communicating systems  is  shown  in  the  ac- 
companying diagram,  which  we  reproduce 
by  courtesy  of  the  American  Telephone  Jour- 
nal. The  diagram  shows  six  telephones,  a, 
a',  a",  etc.,  to  each  of  which  six  wires  are 
run.  The  circuits  are  completed  from  the 
other  terminals  of  each  telephone,  through 
the  common  return  wire.  The  diameter  of 
this  return  wire  should  equal  the  sum  of  the 
diameters  of  the  separate  wires,  where  the 
lines  average  over  1,000  ft.  in  length. 

Switch  hoard  cable  should  not  be  used  on 
the  Intercommunicating  system  because  of 
creating  mutual  induction  between  two  cir- 
cuits, being  twisted  in  pairs.  Ordinary  house 
wire,  No.  19  B.  ft  S.  gauge,  with  a  rubber 
Insulation  and  a  covering  to  match  the 
woodwork  along  which  It  is  run  is  recom- 
mended as  best  Each  separate  wire  should 
have  a  distinct  color  or  combination. 


Commenting  on  the  article  on  reversing  a 
countershaft  without  crossing  the  belt  by. 
means  of  two  Idlers,  which  appeared  in  the 
July  Popular  Mechanics,  W.  B.  Burrows,  of 
Mlunen polls,  Minn.,  says: 

**The  use  of  the  two  idlers  for  this  pur- 
pose is  all  ri>2:ht,  but  according  to  my  way 
of  figuring  they  are  not  used  correctly  for 
the  reason  that  the  strain  of  the  full  load 
is  brought  on  one  of  the  idlers.  I  herewith 
submit  a  sketch  of  what  I  consider  the  bet- 
ter method  for  this  kind  of  a  drive,  as  it 
brings  all  the  strain  on  the  main  shafts 
(where  it  belongs),  leaving  the  Idlers  to 
simply  guide  the  belt  and  carry  the  weight 
of  the  slack  side,  as  well  as  allowing  lighter 
shafts  and  bearings  to  be  used  for  the 
Idlers.  I  have  used  both  ways,  the  latter  up 
to  600  r.  p.  m.,  carrying  a  heavy,  uneven 
load,  and  find  that  it  gives  a  great  deal  bet- 
ter satisfaction  all  around." 


•  WMm  CoMS  OS  V^%  JiUtQ  9lMft.  tH^  l<tifrf  MmlY  <l«l4ft  Vb^it  ^XC^ 
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WIRELESS  TELEGRAPHY  IN  EVERY  DAY 

USE. 


It  is  hard  for  the  layman  to  realize  that 
in  a  comparatively  short  time  wireless  teleg- 
raphy has  passed  from  tlie  merely  experi- 
mental stage  to  the  point  where  it  Is  giving 
constant  and  practical  servict*.  Already  it 
has  figured  importantly  in  a  great  conflict 
and  has  become  an  adjunct  of  every  great 
navy. 

Since  June,  1902,  the  Marconi  system  has 
been  an  important  part  of  the  equipment  of 
the  Belgium  mail  packets  plying  between 
Dover  aud  Ostend.  Experiments  were  begun 
on  these  packets  in  1900.  A  coast  station 
having  a  nnist  151  feet  high  was  established 
at  1-a  Panne  and  the  floating  station  was 
established  on  the  "Princess  Clementine" 
whicli  had  a  mast  98  feet  high.  The  trans- 
mitter system  of  each  statlcm  consist «»<1  of  an 
oscillator  having  on<»  terminal  connected  to 
the  earth  and  the  other  to  an  antenna.  In 
October.  1901.  the  t(»sts  resulted  satisfactor- 
ily. Then  the  government  began  installing 
the  system. 

A  new  station  was  established  at  Xieuport 
Halns.  the  building  being  of  brick  with  the 
terminal  of  the  antenna  carried  to  it.     The 
mast  is  in  its  iininedlate  neighborhood  and 
the  station  has  the  ordinary  tel(»graphic  com- 
munication with  the  interior  of  the  country. 
Two  government  employees  are  on   duty   at 
this  station  during  tlic  day:  <luring  tlie  night, 
one  employe  of  tin.'  wireless  telegraph  «*oni- 
pany.    Kacli  vessel  sends  an  average  of  three 
telegrams  during  a  niirht  voya;:e,  and  during 
day  trips  ea<'li  vessel  receives  one  message. 
In  the  messages,  the  signal  of  the  message, 
a  number,  is  first  given,  then  the  number  of 
words,  the  nature  of  the  telegram   (service, 
private,   or  governmenl ).   the   name   c»f  the 
lM)at  and  the  text  which  Is  usually  of  the  fol- 
lowing <*haract<T:     **Left  Dover  at  11:03  P. 
M.;  thirty-two  passengers;  220  postal  sacks; 
dear:  wind  K.  S.  K.":  sijrnature.     The  com- 
mander and  ills  <>fflcers  have  charge  of  the 
manipulation.     The  steamer  stations  receive 
no  outsltle  messagi*s  nor  interfere  with  any 
apparatus  having  a  different  pitch,  the  gov- 
ernment <Mintracts  <'alling  for  this  syntoniz- 
ing.    Siirnals  are  exi'hanged   best  on  damp 
moonlight  nights. 


The  transmitting  Btation,  sayfl  the  Elecs 
trical  Review,  consists  of  a  storage  battery 
of  eight  cells  which  supply  the  Rnhmkorff 
coil  with  eight  amperes  at  sixteen  volts, 
equivalent  to  160  watts.  The  coll  transfonns 
the  current  to  40,000  volts.  The  storage  bat- 
tery is  charged  by  the  dynamo  which  lights 
the  station.  The  antenna  consists  of  three 
wires  soldered  together  at  the  extremities. 
The  total  length  of  wire  is  180  feet.  The 
height  varies  on  the  packets  from  49  feet  to 
89  feet,  according  to  the  height  of  mast 

The  receiving  apparatus  consists  of  a  re- 
ceiver complete:  relay,  decoherer.  coherer, 
jigger,  box  of  batteries,  next  a  Morse  regis- 
ter and  a  signal  bell.  Each  station  Is  pro- 
vided also  with  reserve  apparatus,  a  storage 
battery,  a  coll  complete,  three  Leyden  Jars, 
a  receiver  complete,  and  twelve  batteries. 

Service  in  some  of  the  packets  Is  now  pub- 
lic,  tlie   charge   being   10   cents   for  fifteeo 
words.    Wind,  rain,  snow,  cold  or  heat  the 
service  i*emains  as  eflicient— and  at  times  ba« 
been  of  great  importance.     For  Instance  • 
packet  once  encountered  a  Norwegian  hart 
with  a  broken  rudder.    The  condition  of  tlie 
bark   was  reported  by   wireless   telegrapb5 
and  a  tug  despatched  to  its  aid.     Once    * 
thief  was  believed  to  have  escaped  by  ^«'*^ 
of  a  packet.    I'pou  being  informed  while     *^ 
sea  the  captain  Instituted  a  search  for  l>.^^ 
and  made  sure  he  was  not  on  board. 

'i'hen*   have  Immmi   other  i:istances— brol^-  "^^ 
propellers,  light  buoys  going  out,  danger  ^ 

losing  routes  in  heavy  fogs,  etc.,  all  of  wh^ 
have  lK»en  saf<'ly  nu»t  by  tills  wonderful  n^^^ 
agency,  which  means  more  to  the  navl*"^^"^^ 
than  to  any  one  else. 


-♦-^ 


DRAINS  AMONG  TREES. 


Tile  should  not  be  run  among  trees,  es] 
<*ialiy    willow     or     cottonwood     tree*,  i 
Urick.     The  illustration  shows  the  probab 
effect   on   th(>  <Irain,    if   this   advice  Is   n< 
lu>eded.     The  small   libnms  roots  will   soo 
clioke   the   tiles   and   entirely   shut    off   tb 
water  they  are  intended  to  carry,  so  that  I  ^ 
will  be  n<M'essary  to  dig  them  out  and  cleat* 
them.     In  such    case,  do  not   replace  them^ 
but    run   in    the   same   size   sewer  pipe,    ce* 
menting  the  joints  to  prevent  a  recurrence 
of  the  trouble. 


What  Maj  HappsB  to  TO*  Su 


SHOP  NOTES 


C  o  D  t  r  I  batloDi  t 
this  dcpartin«Dl  u- 
Invited.  IfjroDliav 
worked  out  ■  boo 
Idea  or  know  of  oat 
plesM  HBd  It  la. 


A  PIPE  HACKSAW  FRAME 

To  vake  this  frame,  tbree  ^-In.  ells,  two 
pieces  of  ti-lti-  Pipe,  3  In.  ]oag  (B  B),  one 
piece  of  W-ln.  pipe,  16  In.  long  <A),  aud  one 


A 


1^ 


"">■  I  .1""^'     12"b 


1^ 


Pipe  Hacksaw  Frame 

li-In-  tee  will  be  required.  C  is  a  piece  of 
bolt  Iron,  plpe-tbreadcd  and  screwed  Into  the 
ell;  D  iB  a  piece  of  tbe  some  metul.  4  in. 
long,  irblcb  Is  bo  It- threaded  and  passed 
tbrongh  tbe  reamed  tee  with  about  4  In.  of 
thread  on  the  tiandle  side  of  which  Is  a  nut 
by  wblcb  tbe  tension  of  tbe  blade  may  be 
adjusted.  Parts  C  and  D  both  have  silts 
sawed  In  tbem  parallel  with  the  blade,  Inio 
wblcb  tbe  blades  are  fastened  by  means  Of 
pins  passing  tbrongb  boles  drilled  for  tbe 
purpose.  Fittings  without  bosses  on  tbem 
make  a  neater  appearance,  and  all  brass 
pipe  for  tbe  frame  looks  better,  also.— Cou- 
tributed  by  Apprentice. 


HOMB-MADE  WATER  HEATER 

A  water  beater  to  liave  atcam  and  drip 
connection  bitched  Into  steam  boating  sys- 
tem, the  same  as  a  radiator,  water  entering 
lower  tee  and  being  discharged  from  the 
upper  tee.  Is  shown  In  the  llluntrutlon. 

Tbe  beater  may  be  uaed  either  vertk-iil 
or  borlsontal,  though  It  should  be  pit<rhcd 
toward  tbe  drip  end,  and  may  be  used  with 
or  without  tank.    It  consists  of  outer  pipe 


IQ  .the  end  make  the  shell  watertight  where 
the  steam  pipe  enters  with  a  long  thread  at 
both  ends. 

A  1^-ln.  outside  pipe  with  teea  1%  In.  x 
1^  In,  or  equivalent;  with  bushings  1^  in.  x 
■%  In.  for  the  end  and  buRhinga  ?4  in.  x  ^  In. 
for  connecting  and  makint;  watertight  Joints 
with  %  In.  steam  pipe  at  the  ends,  will  heat 
a  volume  of  water  G  or  8  ft.  long.— Con- 
tributed by  W.  J.  Barber,  North  Adams, 
Mass. 


BATTERY  ECONOMIZER   FOR  TEL- 
EPHONES 


By  tbe  use  of  a 
switch  ( 3 )  placed  on 
tbe  telephone  box  or 
on  the  wall  and  wired 
up  with  tlie  batteries 
(1  and  2)  iis  shown  In 
the  diagram,  a  great 
deal  of  wear  on  the 
batteries  can  be  saved 
and  they  will  last  a 
long  while.  —  Contrib- 
uted liy  Geo.  R.  Bow- 
ers, Sbelbyville,  Mo. 


VARNISH  PRECEPTS 

One  coat  of  varnish  never  cracks. 
Two  coats  of  varnish  seldom  crack. 
Three  coats  of  varnish  often  crack. 
Four  coats  of  varnish  always  crack. 

—Master  Painter. 
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througli  the  center  of  which  passes 
I  tor  steam,  the  water  being 
-■Mllar  pipe;  beads  or  bushings 


Shop  Notes  for  190S  contains  200  pages; 
386  illustrations.  Price,  60  cents.  V{^<ub  1>« 
a  copy  to-d»y. 


DRAWING   FIVE-POINTED  STARS 

One  of  tbe  easiest  melhode  of  making  a 
Ore -pointed  star  by  the  use  of  the  steel 
Minare  Is  to  describe  a  circle  of  a  given 
diameter,  then  divide  up  the  clrcutnferonoc 
liy  Indli'iitlnK  (^liords  equal  to  scvcd- twelfths 
<>r  the  dliimetnr.  The  flvn  points  where  the 
Hiords  Intersect  the  circumference  will  be 
the  points  of  the  star,  says  the  Metal 
Worker. 


Hsnt-Mide  Level 

It  ft.  l..ii;r.  a  KirlnL'  iind  n  plumb  liob.  The 
lUusrriHluM  t'xpluliis  the  coiistmctlon.  The 
lulbfM  ujsy  IM-  nailed  to  the  bottom  plen 
w'"'  -'.InBle  RalIs.-CoQtTlbllted  1^  Ju. 
Duw.  Tenn. 


STRAIOHTENINQ  WIRE   IN  THE 
LATHE 

Short  lengths  of  thick  wire  are  verj  hard 
to  straighten  with  tbe  mallet,  tint  the  work 
can  be  done  in  the  lathe,  quickly  and  easily, 
suys  tlie  Model  Engineer,  London. 

Grip  the  wire  in  the  chuck,  and  ronghty 
Ktralghten  it  with  the  hand,  so  that  it  cleam 
the  bed.  Now  {;i't  two  pieces  of  hardwood 
about  1  ft.  by  2  In.  by  Vj  in.,  and  bore  a  bole 
hi  each  about  2  In.  from  one  end  to^t  the 
wire.  Slip  tbcm  on  the  wire  close  np  to 
chuck,  and  start  the  lathe.  Grip  tbe  pieces 
of  wood  In  the  position  xliown  in  the  sketch, 
keeping  the  ends  farthest  away  pressed  close 
together  and  twisting  tho  pieces  of  wood 
in  oppoBite  directions.  Move  slowly  alODK 
the  wire,  keepin):  ir.  the  same  position.  If 
repeat  the  operation.    New  holei 


Another  enod  way  Is  to  divide  360  by  the 
nuinlier  of  iHilnts  the  star  is  to  have,  which 
will  Klve  the  dlxtance  l^etween  points  In  dc- 
KrifH.  Then  get  the  angle  oti  the  bevel 
siiuare  with  the  protractor,  and  uslnc  any 
diiiini'ler  as  the  base  line,  the  points  may 
Mini)  U-  obtained.  Thii  Operation  Is  Illus- 
trated In  Kin-  1,  while  Fig.  2  shows  the  star 
Willi   points  Joineil. 


HOME-MADE  LEVEL 

A  Iiome-niaile  level  wlileh  suffices  for  all 
ordlnaiy  pnri">seK  Is  shown  In  thi<  dls- 
erani.  The  level  Ih  made  of  a  I'^j  In.  x  3  in. 
s  311  In.  [ilece  of  wood,  two  plastering  laths. 


Stralifatenlnt  Wira 
1  he  iMiretl  In  (he  wood  nt  a  short  dis- 
ice  from  the  old  ones  when  these  become 

I  larce. 


WATERPROOF  ELECTRIC   LIQHT 
SOCKETS 

EUi'trlc  lights  so  located  that  they  are  ex- 
poMiNl  to  water  may  l>e  made  waterproof  by 
the  following  described  means: 

Hefon-  putting  the  lamp  into  tbe  socket 
till  the  receptacle  with  a  lump  of  soft  pnttT. 
tlien  screw  the  lamp  in.  This  will  force  tbs 
imtty  Into  every  crevice  and  make  It  ataM^ 
lutely  tiffb*-  TTTiBflMiw  *)w  tamo  mm* 
the  <•■ 


BAbBllTINd  LADLB  MADE  OF  PIPE 

Into  a  IVi-in.  pipe  cnp  ncrcw  a  1^  x  l',< 
In.  nipple,  threaded  on  one  end  only.  On  ttie 
Inside  at  tbe  nipple  flie  a  moutb  or  Itp  (A) 
for  pouring  a  small  stream.  Make  a  bandle 
of  m-lD.  or  %-ln.  pipe  of  whatever  length  is 
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Babbitting  Ladla 

most  convenient  for  your  use.  Screw  the 
bandle  into  tbe  nipple  about  ^  In.  to  brace 
it  and  plug  It  at  that  end  wltli  a  pipe  plug, 
•^r  an  old  bolt  threaded  in.  On  the  other 
end  of  tbe  handle  screw  a  tee,  making  It 
convenient  to  bold.  Have  all  the  threads 
neat  and  tight,  so  tbe  ladle  wilt  not  be  un- 
alghtly.— Contributed  by  Apprentice. 


TO  CUT  THIN  STEEL  WITHOUT 
TEMPERING 

A  Simple  method  of  cutting  a  thin  piece 
of  steel  as  from  a  fiaw  blade,  without  draw- 
ing the  temper,  is  shown  In  the  illustration. 


Cuttlna  Thin  St«l 


A  correspondent  of    tbe    Blacksmith 
WbaMwiigbt  recommends  tbis  metbml. 


Mn  SHWKED  CBILINQS 

ng  mar  be  cleaned 

of,  Ktarcb  and 

1  ttien  bnwh- 


HOME-MADE  POST  AUQEft 

Auy  circular  disk  that  Is  wide  enough  aud 
not  too  thick— as,  for  instance,  tbe  broken 
blade  of  a  disk  barrow  or  a  circular  saw 
blade — may  be  used  for  tbe  auger  blade. 
Center  punch  the  plate,  mark  the  size  re- 
quired with  a  compass  and  cut  In  circular 

At  the  center  of  the  disk  punch  or  drill 
a  ^-In.  hole,  then  split  the  disk  from  the 
center  to  tbe  outer  edge  and  cut  out  a  small 
strip  as  at  X  In  tbe  sketch,  so  as  to  leave  a 
better  opening,  says  the  American  Black- 
smith. Sharpen  both  sides  of  this  split  and 
turn  one  down  and  the  other  slightly  up. 
ward.  Fonce  a  piece  like  B  and  rivet  it  on 
the  blade  as  at  A.     Forge  a  Up,  C,  from  a 


HoncMade  Poll  AMgtt 

piece  of  spring  steel  and  rivet  It  to  the  blade 
on  the  e«lge  opponlte  tbe  split  part.  This  Up 
is  Intended  to  cut  the  soil  on  tbe  outside, 
while  at  the  split  the  cutting  is  directly 
down  into  the  soli.  The  whole  blade  should 
be  concaved  on  the  outside  edges— turned 
upwards. 

Make  tbe  stem  D,  of  ^-in.  round  iron,  4 
ft,  in  length,  with  un  eye  for  n  cross  bandle 
nnd  with  Its  point  estendlng  6  In.  below  the 
blade  and  twisted  Uke  a  twist  drill.  Cut  a 
thread  on  the  stem  and  screw  Into  plate  B. 

This  auger  Is  particularly  useful  in  bor- 
ing holes  In  stltf  clay  soil.  It  makes  a  clean 
bole  and  can  be  used  without  water.  Tbe 
boring  can  l>e  fast  or  slow,  according  to  the 
downward  bond  given  the  cutting  lip  of  ttia 
disk. 
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CHEMICAL   FORMULA  TABLE   FOR     THAWING,  FROZEN  GROUND  WITH 

PAINTERS  LIME 


The  painter  who  has  some  kuowlcclRe  of 
chemistry  will  find  it  greatly  to  his  advan- 
tage in  the  preparation  of  his  colors.  For 
those  who  cannot  take  such  a  course  the 
following  table  compiled  by  the  blaster 
Painter  will  be  found  useful  and  worth 
memorizing. 


IJme  may  be  successfully  used  In  tbaw* 
ing  frozen  ground  where  excavating  most 
be  done  to  gain  access  to  frozen  pipes.  Ap- 
ply one  barrel  over  night,  covering  well,  for 
thawing  out  frost  1  ft.  deep,  In  a  trendi 
2  ft.  wide  and  8  ft  long.  Hot  water  may 
be  used  with  the  lime  to  good  advantage. 


Coamion  Ns^me 
Barytes,  Blanc  Fixe, 
G3rpsum,  Terra  Alba,  Plaster  of  Paris, 
De-Hydrated  Plaster  of  Paris, 
Whiting,     Lime    Carbonate,    Lime,    Paris 

White,  Spanish  White,  English  White, 

Marble  Dust, 
Sublimed  Lead,  •'While  Lead." 
Wliite  Lead,  Corroded  Lead. 
Silex.  Silver  White,  Infusorial  Earth,  Wood 

Filler,  Ground  Quartz, 
Zinc  White,  Zinc  Oxide. 
China  Clay,  Clay. 
Litharge,  Lead  Oxitie,  Massicot, 
Red  Lead.  Orange  Red, 
Chinese  Vermilion  and  Mercury  Vermilion, 
Venetian  Red,  Indian  Reds,  Mineral  Brown, 

Etc. 
Chrome  Yellows>  M  and  L, 
Chrome  Yellow,  O, 
Lamp  and  Gas  Black, 
Ivory,  Bone,  and  Drop  Black, 
Graphite, __^__,._^_«_^ 


Chemical  Nana. 

Sulpliate  of  Barium, 
Sulphate  of  Calcium, 
Sulpliate  of  Calcium, 


Carbonate  of  Calcium, 
Sulphate  of  Lead, 
Basic  Carbonate  of  Lead, 

Silica, 

Oxide  of  Zinc, 

Hydmted  Silicate  of  Alumina, 

Lead  Monoxide, 

Lead  Oxide, 

Sulphide  of  Mercury, 

Oxide  of  Iron, 

Cliromate  of  Lead, 

Clironiate  of  Lead, 

Carbon, 

Carbon,' etc. 

Graphite, 


PonraU 

BaSo« 

CaSO«aH,0 

CaS042H,0 


CaCo, 

PbSO, 

2PbCO,PbU^ 

SiO, 

ZnO 

2Si0^i,02HjO 

PbO. 

Pb,04 

UgS 

PbCrU*  4-  PbSO- 

PbCrO« 

C 

C 

C 


AUTOMATIC  CUT-OFF  FOR  ELECTRIC  LIGHTS 


FaHton  an  alarm  clock  on  a  shelf,  and 
at>out  10  in.  away  place  a  switch.  Make  a 
triKKer  as  nhown  in  the  sketch  and  mount 
it  on  an  axle,  so  it  will  move  backward  and 
forward.  At  a  point  on  the  wall  above  tliis 
arrauKcnjent,  fasten  a  spiral  spring  at  such 
a  hcif;ht  that  when  the  switch  is  close<l  and 
then  let  ;:o,  it  will  stretch  the  spring;.  Fasten 
the  spring  to  the  switch  with  a  screw  eye. 


Atta<'li  a  stout  cord  to  the  alarm  key  of 
tlie  cioek  and  rtin  the  cord  to  the  trigger. 
Put  a  hook  on  the  string,  so  that  it  may  be 
hooked  to  tlu^  trigger,  showing  that  the 
:ilarni  is  wound  up.  Wind  and  set  the 
alarm;  pull  the  switch  down  and  put  the 
handle  in  the  trigger,  then  fasten  the  string 
on  the  trigger. 

When  the  alarm  goes  off,  the  key  will 
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wli]td  np  the  string,  thns  pnlllng  the  trigger 
out  and  releasing  the  switch  handle,  which 
is  pulled  up  by  the  spring  and  so  cuts  out 
the  lights.  This  device  is  convenient  for 
store  keepers  who  wish  to  keep  lights  burn- 
ing in  show  windows  until  a  late  hour.— 
Contributed  by  W.  J.  Slattery,  Emswortb, 
Pennsylvania. 

TO  MAKE  A  STEAM  OAUOE  ALARM 


PUTTINQ  A  NEW  BASE  UNDER  A 

BOILER 


A  steam  gauge  alarm  that  will  sound 
whenever  the  steam  pressure  falls  to  a  pre- 
determined point  is  described  by  a  corre- 
spondent of  the  National  Engineer. 

Connect  up  an  ordinary  annunciator  bell 
with  the  gauge,  running  one  wire  to  the 
post  of  the  pointer  and  the  other  to  a  piece 
of  copper  fastened  to  the  face  of  the  dial, 
but  insulated  from  it.  The  wire  to  the 
gauge  pointer  will  make  contact  with  the 
piece  of  copper  on  the  dial  face  whenever 
the  steam  pressure  drops  to  the  predeter- 
mined point,  thus  closing  the  circuit  and 
ringing  the  beft.  The  alarm  may  be  thrown 
out  of  service  at  any  time  by  a  switch  placed 
in  the  circuit 
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HOW  TO  PAINT  IRON,  ZINC  AND 
GALVANIZED  IRON 


The  best  time  for  painting  new  iron  is  at 
the  foundry  as  soon  after  casting,  or  being 
wrought  or  rolled,  as  possible,  says  the  Mas- 
ter Painter.  Paint  It  when  a  dry  wind  or 
warm  sun  will  act  upon  it;  do  not  paint  it 
In  the  early  morning  or  damp  evening.  First 
see  that  the  iron  Is  thoroughly  dry  and  free 
from  rust,  and  then  coat  with  red  lead  and 
linseed  oil,  a  thin  coat,  just  enough  to  pene- 
trate the  pores  of  the  iron.  The  first  coat 
most  dry  bard«  Follow  up  with  three  other 
coats  containing  red  or  white  lead  in  as 
great  proportion  as  possible. 

To  paint  old  iron,  bum  off  all  rust  and 
scale, ^msh  with  turpentine  or  parafiBin  and 
proceed  precisely  as  with  new  iron. 

For  sine,  the  first  coat  should  consist  of 
white  lead,  red  lead  and  turpentine,  tem- 
pered with  yamish.  Wash  new  rolled  sheet 
sine  with  a  solution  of  a  tablespoonful  of 
liydrochloric  or  nitric  acid  to  a  gallon  of  wa- 
ter, or  sctatch  the  surface  with  No.  2  glass- 
*  •-■•nting', 

'  OQ  the  same  as  sine, 

nvQiHuatlon,  nor 

1  ntftte  mait 

imt 


In  substituting  a  new  base  under  a  boiler 
for  a  broken  one,  a  correspondent  of  the 
Metal  Worker  tells  how  the  job  can  be  done 
quickly  and  without  disturbing  any  of  the 
connections. 

Saw  out  two  hardwood  wedges  and  drive 
them  under  the  two  return  pipes  In  posi- 
tion as  shown  at  A  In  the  sketch.  These 
should  be  of  proper  height  to  lift  the  boiler 
off  the  base  just  far  enough  to  allow  the 
broken  ba?e  and  grates  to  be  slipped  out  and 
the  new  base  slipped  In.  Brace  the  boiler 
from  the   walls   to   keep   it  from   slipping 
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BRICK  FOUNDATION 

Putting  a  New  Base  Under  a  Boiler 

I 
sideways,  and  before  removing  the  old  base 

score  a  deep  rarrk  with  a  cold  chisel  on  the 

brick  foundation,  so  that  the  new  one  may 

be  put  in  on  exactly  the  same  spot. 

#•» 

HOW  TO  MAKE  CELLULOID  IN. 
COMBUSTIBLE 


Make  an  ether-alcohol  solution  of  cellu- 
loid and  an  ether-alcohol  solution  of  ferric 
perehlorlde,  then  mix  the  two  solutions.  This 
will  give  a  clear,  syruplike  liquid,  yellow  iUv 
color  and  yielding  no  precipitates.  Pour  It 
into  a  suitable  vessel  and  leave  for  St>on- 
taneous  evaporation.  A  shell-colored  sub- 
stance will  be  produced,  which  after  wash- 
ing and  drying,  gives  the  result  desired,  says 
the  Model  Engineer,  London. 

Celluloid  SO  treated  will  be  pliant,  trans- 
naientp  uninflammable  and  Yiiit^TciXsvMiK^^i^ 
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SLED  FOR  MOVING  LAWN 
SPRINKLER 


BA5Y  METHOD   Ol^  BUIU^INO  8b 
BUSHELS  OP  CHARCOAL 


In  watering  a  lawn  in  the  old-fashioned 
way  one  has  to  do  much  walking  in  moving 
the  sprinkler  from  place  to  place,  shutting 
3fr  the  water  and  turning  it  on  again,  and 
Is  certain  to  get  his  feet  wet  in  the  opera- 
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Sled  for  Moving  Lawn  Sprinkler 


Mon.  To  avoid  all  this  trouble,  make  a  little 
slo<l  of  1x4  in.  pine,  24  in.  long,  with  \<2-\n. 
T>oard  nailed  across  the  runncr.%  which 
should  bo  about  20  In.  apart. 

llion  fasten  the  sprinkler  on  the  sled,  well 
to  wan!  the  front,  attach  about  8  ft.  of  rope 
to  the  sled  to  draw  it  by,  and  arrange  the 
hose  so  it  will  run  out  back  of  the  sled 
to  prevent  Its  tipping  over.  The  sprinkler 
can  th(»n  be  movtHl  to  any  point  on  the  lawn 
without  one's  running  back  and  forth 
through  tlu»  wet  grass  to  turn  the  water  on 
and  off.— ContributtMl  by  J.  S.  Wallace,  San 
Jose,  Cul. 

Rack  for  kitchen  utensil 

COVERS 


Tin  covers  for  stew  pans  and  kettles  are 
a  nuisiinee  when  not  in  use,  ns  they  are 
apt  to  slip  off  the  shelf,  If  piled  upon  it. 
nnd  are  sun»  to  get  out  of  order  so  that 
one  must  searrh  for  one  of  the  right  size. 
To  mnke  n  convenient  rack  for  tlu»se  covers 
Ket  some  strips  of  Lj-In.  boards,  bnlf  of  them 
1  in.  wide  and  the  other  half  3 
In.  wide  and  all  as  long  as  tlie  shelf  Is 
wide.  Have  as  many  of  each  width  strips 
as  you  have  «M»vers,  or  more.  Fasten  these 
stni)s  with  sliin;:le  nails  to  the  lN)ttom  of  a 
sh(>lf  that   is  about  G  ft.  from  the  floor  as 
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Rack  for  Kettle  Covers 

Shown  In  the  sketch.  The  strips  should  be 
fastemKl  at  various  distances  apart  in  order 
to  ac(>ommodate  the  several  sizes  of  covers. 
Place  the  covers  with  knobs  or  handles 
downward.~-Contrtbuted  by  J.  B.  Wallace^ 
Son  Jose,  Cal. 


In  our  February  nnmber  Inatmctloiis  for 
burning  100  bushels  of  charcoal  were  glTen: 
the  accompanying  directions  are  for  a 
smaller  quantity— say,  forty  or  fifty  bushels. 

Pick  out  a  spot  where  rocks  are  not  too 
plentiful  and  where  perpendicular  walla  of 
ground  will  not  crumble  too  easily  and  dig 
a  bole  6  ft.  long,  4  ft  wide  and  6  ft  deep. 
Cut  into  lengths  of  about  4  ft.  7  In.  enough 
of  sound  dry  wood  to  fill  the  hole.  Pile 
the  wood  alongside  the  bole  where  It  will 
he  within  easy  reach.  Get  an  armful  of  dry 
kindling,  split  lengthwise,  and  a  couple  of 
armfuls  of  green  evergreen  brush  or  green 
hay  (wet  gunny  sacks  will  do  as  well). 

Put  the  kindling  at  the  bottom  of  the 
hole  and  set  it  on  Are;  next  pile  in  the  wood 
on  top  of  It,  packing  it  close  together.  For 
the  first  2  ft.  work  rapidly.  Proceed  with 
the  filling  until  the  hole  is  full  and  round 
it  up  a  little,  making  it  highest  in  the  cen- 
ter. Then  lay  on  the  covering  material- 
green  grass,  wet  sacks  or  whatever  it  may 
be.  Spread  this  material  along  the  center, 
leaving  a  6-ln.  space  at  the  edges  of  the  pit 
uncovercil,  then  throw  dirt  on  the  covered 
I)ortlon.  The  6-ln.  space  left  Is  for  ven- 
tilation and  escape  of  smoke. 

The  pit  will  not  reiiulre  much  tending. 
When  the  flames  break  through,  close  It  a 
little  at  that  place,  but  not  more  than  is 
nec4'ssary.  By  starting  the  burning  at  six 
o'clock  in  the  morning,  the  material  will  be 
bunuMl  to  coal  l»y  nine  o'clock  in  the  even- 
ing—lift(H>n  hours.  Along  In  the  afternoon 
the  fire  will  be  getting  pretty  well  to  the 
top.  Tramp  on  th«'  pit,  and  if  any  holes  In 
it  can  be  felt,  remove  the  covering  at  those 
places  and  tnimple  In  some  short  pieces  of 
wood  al>out  a  foot  long  until  the  hole  Is 
lilltHl  up  even  with  the  top,  then  replace  the 
covering.  Toward  the  last  it  must  be 
watched  closely,  as  the  flames  are  apt  to 
break  out 

If  for  fifteen  hours  a  thick  cloud  of  tmoke 
has  rolled  above  the  pit,  at  the  end  of  that 
period  it  should  be  burned  to  GOaL  Plit 
damp  covering  over  the  6 -In.  marginal  qiaoe^ 
pile  on  dirt  to  a  depth  of  8  or  10  la^ 
It  and  trample  down  till  Mild.  *» 
morning  wet  the  dirt 
two  days  the  coal  " 

Choose  a  atSII 
ings  foggr  flv 
the  tarn* 
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HOW  TO  MAKE  A  PNEUMATIC 
PAINT  MIXER 


A  pneumatic  paint  mixer  may  be  made  of 
V^in.  iron  pipe,  with  an  air  hose  coupling 
attached  to  the  upper  end  and  the  lower 
portion  of  the  pipe  bent  into  a  circle  slightly 


ACID-PROOF  INK  FOR  ZINC 


An  acid-proof  ink  which  may  be  used 
with  a  drawing  pen  on  zinc,  says  the  Drafts- 
man, consists  of  1  dram  verdigris,  1  dram 
sal-ammoniac  powder  and  %  dram  lamp- 
blaclc  mixed  with  10  drams  of  water. 


A ^.. 


Mixes  Paint  Pneumatically 


umaller  In  diameter  than  the  inside  of  the 
bottom  of  the  barrel.  In  the  circular  por- 
tion, drill  a  number  of  -^-in.  holes  spaced 
2-in.  centers.  Air  escaping  through  these 
boles,  agitates  the  paint  in  the  barrel  and 
mixes  it  thoroughly.  The  end  of  the  pipe  in 
the  circular  portion  may  be  merely  plugged 
op,  but  Is  apt  to  clog  in  the  section,  in- 
dicated at  A,  because  the  force  of  the  air 
expends  itself  before  this  point  is  reached. 
Probably  a  better  way  would  be  to  connect 
B  to  the  ring  by  a  T,  as  shown  at  C,  so  that 
the  air  will  circulate  from  both  directions, 
says  the  Canadian  Machine  Shop. 

The  mixer  may  be  connected  to  an  old 
air  hose  and  this,  in  turn,  connected  to  the 
main  line  with  an  air  hose  coupling. 


MENDING  PORCELAIN  AND  QRAN. 

ITE  WARE 


Porcelain  and  granite  ware,  which  cannot 
be  soldered,  may  be  mended  satisfactorily 
in  the  following  way: 

Mix  together  litharge  and  glycerine  to 
about  the  consistency  of  putty  and  then 
apply  to  part  to  be  mended.  Apply  it  at  each 
side  of  the  hole  and  press  it  through,  then 
finish  off  smooth  and  let  dry.  When  dry 
it  will  be  as  hard  ns  the  porcelain  and  will 
withstand  any  heat  that  porcelain  will.— 
Contributed  by  W.  C.  Telford.  Santa  Bar- 
bara, Cal. 

#•» 

SIMPLE  TAP  WRENCH 


Contributions  to  our  Shop  Notes  depart- 
ment are  invited.  Brief,  clear  descriptions 
and  rough  sketches  are  acceptable. 


life    snbtcrlption  to    Popular  Mechanics, 
$10;  flTe  years*  18. 


A  simple  tap  wrench  is  made  of  -ft-in. 
steel  rod  In  two  parts  each  4  in.  long.  One 
end  of  each  part  is  treated  as  shown  In  Fig. 
1.  Fig.  2  shows  the  two  parts  Joined  to  form 
the  wrench.— Contributed  by  M.  Frank  Jor 
dan,  45  Jackson  PI.,  Chicago. 
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HOMB-MAOB  BLUEMtlNT  FRAME 

Tbe  fntme  itself  Is  made  of  piue  wood, 
bound  on  the  comers  witli  Irou  cuniur  bniidi<. 
The  rides  sbould  Ite  at  U'ntH  iVi  In.  Ililck  Iiy 
S  In.  wide,  iind  the  front  iilecc  wbldi  Is 
planted  on  the  edt;eB  or  tlie  sldfs,  xhould  lie 
1%  la.  by  V/t  in.  and  screwed  on  very  se- 
cnrely;  they  must  lap  over  about  U  In.  on 
tbe  Inside  of  the  frame  to  mnke  a  rent  for 
tbe  glasB.  The  baek  should  be  made  In 
tbree  places,  held  together  by  blngeii,  and 
thonld  he  %  In.  to  %  in.  in  thlcknetm,  nccord- 
Ing  to  the  size  of  the  frame. 

In  tbe  bulldlnj;  of  this  frame,  tbe  most 
time  should  !«  given  to  the  sprlnic  levers, 
which  must  be  accurate  and  liuve  close  con- 
tact.  Tbe  levers  arc  hinged  to  the  side  tind 
are  presBcd  down  on  tbe  buck,  forcing  ttie 


/-^rs/iect,ra. 


back  of  the  frame  llghtlr  against  the  slatf 
by  the  three  lirasa  sprlnxs  and  belne  held 
In  pliK-e  when  down  by  three  cnplKMrd  door 
Kniip  locks.  Tbe  three  levers  aliould  be  beM 
tot^>th<.'r  nud  In  line  by  the  iron  or  wood 
braie  iicross  tiieii-  backs,  this  brace  Is  tctt 
esHentlat  and  should  be  securely  attached. 
A  thick  piece  of  felt  should  always  be  laid 
on  top  of  the  paper  so  that  the  back  may 
)K-ar  evenly  on  the  print  and  make  close  con- 
tnet  between  the  lilueprint  paper  and  the 
tracings,  which  fact  Is  absolutely  neces- 
sary. The  iron  frame  as  shown,  Is  ordinary 
bluck  iron  pipe,  H-  >n  to  %  in.,  according  to 
size  of  frnnic,  and  tbe  stand,  which  Is  fas- 
tened to  tiip  window  trim,  la  heaTler  welgbt, 
\Vi  in.  to  1^4  In.  Tbe  collar  must  fit  snugly 
iiroimd  tbe  nipple,  and  a  drop  of  oil  once 
ill  a  wblle  is  necessary.  After  tbe  Iron  frame 
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ts  built,  tt  Is  a  eooA  pinn  to  Ret-scrcw  the 
cooneotlOQ  lietwei?n  tlip  frnnie  and  artii,  as 
this  Joint  would  Unve  u  lendenci-  lo  drop 
down  on  the  Irouds.  The  frame  con  then  Lre 
revolved  ou  the  arm  IreadB,  to  put  In  the 
drawings  and  then  tnnicd  elase  Hide  up  aud 
Bwung  out  the  window  to  print.  I  have 
made  and  set  up  one  of  these  frames  In  our 
drafting  room,  and  It  has  given  universal 
aatlsfOL'tion.— Contrlbnted  hy  Prentice  P. 
Avery.  39  Woodslde  Av.,  Ridgewood,  N.  J. 

PRESS  STOPPING  DEVICE 

The  flct-ompniiylug  illustration  shows  iin 
arrangement  Installed  liy  W.  SchoCer  of  San 
Francisco,  Cal.,  ou  a  press  u^ed  for  hating 
dry  goods,  to  atop  the  press  In  case  of  ii 
careless  packer  letting  It  run  up  too  far. 
As  tb?  moviihle  platform  rises,  weight  B, 
which  is  a  little  heavier  tiian  weight  A  ou 
the  other  sidi-,  is  pushed  up  and  so  lowers 
weight  A  (securely  fastened  to  tlie  conl  su 
tLat  It  cannot  move  along  It)  and  the  lower' 
ing  of  weight  A  throws  the  circuit  breaker, 
making  n  bale  should 
'gleet  to  stop  the  press  when  his  bale  is 
ide,  the  circuit  lirealier  will  throw  in  the 
that  it  Is  not  necessary  to 
ve  any  arniuKemcnt  for  stopping  on  the 
recent.  The  piilleys  must  iw  gooa  ones  and 
kM>  arranged  that  the  conl,  when  loose,  will 
work  out  of  the  groove,  Mr.  Schafer 
used  this  device  for  ultout  thi-ee  years 
id  states  that  it  has  never  given  Ironble 
any  kind.  This  stop  could  be  adapted 
other  purposes.  Tor  stopping  elevators,  for 


MOW  TO  MAKE  AN  S-WRENCH 

From  the  scrap  heap  select  a  viece  of  good 
cast  steel,  Vjxl  In.  by  3  in.  long  (Fig.  1). 
Draw  down  the  center  and  round  the  ends. 
At  SS  (Fij!.  2)  fuller  to  M  in.  thick,  and 
leave  the  middle  n  little  thicker.    Make  holes 


In  the  ends  as  shown  by  the  dotted  lines. 
Fig.  2,  using  ji  square  punch.  Put  a  flatter 
on  and  smooth  up  side  nicely. 

Cut  out  AA  on  lK>th  sides  with  a  sharp 
Ihln  chisel,  which  will  spread  the  jaws. 
Round  up  again  and  shape  like  Fig.  3  to  suit 
.your  taste.  Heat  to  a  cherry  red  and  lay 
In  some  unslaked  lime  which  will  soften. 
Let  It  cool  and  then  dress.  Make  one  end 
for,  say,  %,  and  the  other  for  ft,  or  any 


size  you  want    Now  beat  to  a  very  low  red.    . 
i^y  It  between  two  green  pine  boards  or 
drop  In  linseed  oil,  says  a  correspondent  at 
tht'  Blacksmith  and  Wheelwright,  and  yoo 

will  get  a  good  color  and  a  good  temper. 


Automatic  Sioppiag  l)c< 


MAKING  A  SPRING  HEAD 

Tbert'  aro  inniij  Piiiillis  who  (In  not  know 
how  lo  [lilt  n  lioml  on  tht>  upjht  Dinln  lejif 
or  an  onlinnry  ollipUo  apriiiK.  snya  n  corre- 
Bpondent  of  tlio  Aucrtcnn  BInchRiultli.  TIio 
following  la  aa  excellent  method: 


Maklni  a  Sprlos  Head 

Cut   off   BIOOI   tllf   lOIIKlll    IVlUllt'll.  lORS    'Jj   in. 

fo.-  ent'li  cnil.  Tlie  liistnx'lioiM  are  for  only 
uiip  enil,  but  ui>|)ly  to  liolli.  Taki.-  3  In.  of 
"ji-ln.  fii]iinre  Xorwiiy  Iron.  Split  tliroURli 
from  one  hUIc  an  nt  A,  nnd  linvo  tlic  xpllt  the 
width  of  tlio  stool  to  hi>  used.  Now  fuller 
as  ut  B,  IniHTt  utevl  kj  at  C  and  weld.  Tlieti 
trim  nR  nhown  liy  t!:i  dotted  liuon  at  I).  The 
onrw  can  lie  Iwiit  l  the  vine,  witlioul  dimmer 
of  Injury  from  (^li,  stmt  and  Khonld  bi-  lient 
ax  at  K.  Now  ilrcMs  up  tliread  In  Iho  tool 
F,  after  fulle-iiiK  helWLvn  the  eiira.  Fuller- 
Ins  will  hfii!U'  the  ears  jmrallel  and  nftiT 
dreHXtni;  llieni.  the  Iioles  are  drilled, 

Mi-i'l)nnUfi   for  Yoiitij;  Anierlc-a.  an   tllus- 
tnttud  book  for  buys.    Triee,  25  eentw. 


BORING  ON  THE  TURRET  LATHB 


At  OQO  time  I  worked  In  a  large  muii' 
facturlng  concern  where  all  gears,  ^roclc- 
etH,  iiulleya,  cTollara,  etc.,  were  bored  In  tbe 
turret  lathe  by  a  system  tliat,  I  admit,  waa 
new  to  me.  1  bad  worked  la  different  abopa, 
bad  seen  many  turret  lathe  fixtures  and  stb- 
tems,  but  never  t>efore  bad  I  heard  of  bor- 
ing articles  underslze  and  reaming  tbem  to 
size  by  hand  with  an  expaneloD  reamer. 
The  Bystem  I  refer  to  could  be  bettered,  tn 
tny  entlmatlon.  by  the  Buggeatlona  ottered 
below.  Their  boring  was  done  by  first  nm- 
uliiic  a  drill,  nllKhtly  smaller  than  tbe  reaiu- 
<>r,  through,  then  reaming. 

By  use  of  a  little  oil  and  a  new  reamer 
a  good  lit  could  be  secured,  but  It  would 
not  be  advisable  to  keep  buying  new  ream- 
ers; conseiiuentiy  when  tbe  reamer  be- 
tomes  slightly  worn  (which  will  happen  la 
a  very  short  time  by  continuous  use)  the 
liorf>  will  he  small.  If  reamed  dry,  the  bore 
will  he  too  large,  even  witli  a  worn  t 
The  firm  In  question  used  oil  on  the  r 
which  made  the  bole  aa  small  as  possible. 
with  the  result  that  every  piece  had  to  be 
reamed  by  hand  with  an  expansion  reamer 
to  obtain  a  good  fit.  In  a  large  plant  this 
hilior  of  re-reamlng  will  amount  to  a  large 
sum  hi  llio  course  of  a  year. 

I  have  often  wondered  why  a  system  as 
explained  lielow  would  not  he  aatlsfactorr 
to  Dtht-rs.  I  have  rltiged  up  turret  lathes  In 
this  way.  and  It  gave  satisfaction  In  every 
respe<-t.  Furthermore  work  can  be  done 
more  quickly,  besides,  no  reamer  li 


R&ferrtng  to  the  diagrams,  Fl?.  1  shone 
B  view  of  tie  boring  bar  in  position  for  boi^ 
lug.  fig.  2  ie  a  sectional  view  of  bur.  bush- 
Ing  for  same  and  lutbe  spladli'.  Fig.  3 
allows  ttie  cutter  in  Ibe  )>ar  uiid  tlie  metbod 
of  liolding  it.  In  Fig.  1  and  Fig.  2,  A  Is 
the  boring  biLT  turned  on  end  B.  so  us  to 
pass  tbrough  tbe  tore  and  enter  tbe  busb- 
Ing  C  In  the  lathe  spindle,  which  sleiidles 
the  end  of  the  boi-ing  bar.  D  is  turned  to 
lit  Id  spindle  with  shoulder  at  E  for  bear- 
ing against  the  end  of  the  spindle  and  Is 
bored  out  at  F,  to  receive  different  elzod 
bashings,  which  are  fastened  In  b;  a  feather 
I  key  and  caii  readily  be  changed.  The  bush- 
lags  could  lie  placed  directly  In  the  spindle 
^thout  the  use  of  D,  but  D  is  used  to  Iseep 
the  bore  of  the  spindle  from  wearing,  by 
frequent  chancing  of  Imshiugs.  etc. 

The  bar  Is  fitted  with  cutters  the  same 
as  a  facing  tool,  but  these  nre  not  held  by 
a  Icey,  as  tbey  bnre  to  be  centered  eiactly, 
because  both  sides  cut  and  with  a  key  too 


HOW  TO  BURN  SAWDUST 

A  furnace  and  boiler  setting  liite  the  one 
shown  In  the  diiigraia  Is  an  excellent  ar- 
rangement for  burning  sawdust,  says  a  cor-  ^ 
respondent  of  Power.  ■ 

Tbe  lioller  setting  Itself  Is  like  that  usu- 
ally used  In  a  horizontal  boiler,  but  tbe 
grales  are  In  ati  oven  or  projection  built  Id" 
front  of  the  boiler  Instead  of  being  under 
it.  The  oven  is  alwut  10  ft  long 
niid  should  bo  full  width  of  the  lioller,  oi 
convenient,  2  ft.  wider  than  Ihe  holler  is 
preferable.  The  grates  should  have  14-'o. 
openings. 

The  sawdust,  brought  liy  n  mechanical 
carrier  of  some  kind  is  dmpped  through  two 
cbntes  on  to  (be  grutea  and  lies  In  two 
cone-shaped  piles  that  cover  the  entire  grate 
surface. 

The  Rre  should  be  started  with  shavings 
or  other  dry  material  and  will  burn  princi- 
pally around  the  edges  where  Ibe  draft  will 
force  itself  up  through  the  fuel.    When  well 


ti^-'"- 
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Arraogemei 

much  time  is  lost  in  setting.  The  cutters 
»re  fastened  u8  shown  at  A,  Fig.  3.  Tbe  cut- 
ler Is  countersunk  to  receive  cone  bead  act 
screw  and  it  Is  turned  to  size  while  so 
fastened.  It  is  obvious  that  when  replaced. 
It  will  always  be  central  and  dllTerent 
Blzed  cutters  can  be  used  by  turning  them 
to  size  In  the  same  bar  they  are  to  be  used 
In. 

With  the  end  of  the  bar  supported  In  the 
bushing,  all  material  can  be  removed  in  one 
cat  and  as  the  cutter  Is  turned  to  size,  and 
being  straight  from  cutting  edge,  do  reamer 
Is  necessary.  One  cutter  can  lie  ground  an 
hundred  times  wHbout  changing  the  size  of 
the  bore. 

While  this  method  Is  very  old  to  some,  it 
will  nt  doubt  help  someone  who  la  atlH 
tolling  away  with  a  monkey  wrench  and 
an  expansion  reamer.— Con  I  ribnted  by  Nor- 
nan  Baker,  Iloopeslon,  III,      ■■-    ;_ 


tor  Burolnz  Sawduit 


Ignited  the  surface  of  the  cones  will  be  cov- 
ered with  flames-and  the  sowdust  will  bnra 
furiously. 

The  supply  of  sawdust  may  be  regulated 
by  slides  In  the  chutes.  It  is  not  necessary 
to  use  a  Qrebar,  simply  fill  up  with  the  fuel 
and  let  it  burn.  To  bank  Ihe  Qre  at  night 
an  Ibe  furnace  well  np  to  the  top  with  the 
sawdust  and  level  it  off,  close  all  doors  and 
tbe  damper  anil  let  It  alone. 

A  threshing  oultll  equipped  with  a  sys- 
tem of  electric  lights  enables  an  Ohio 
thresherman  to  work  till  10  p.  m.  during 
the  bnsy  season.  Tbe  engine  supplies  tlie 
power  for  tbe  dynamo  nnd  tbe  lamps  are 
:itfaclied  to  tlie  sepurator. 

If  yon  want  any  uiacblne  or  device  nnd 
do  not  know  where  to  get  It,  wrtta  v*.   V* 

lormaUon  tree. 


ANOTHER  SAFE  RAIL  GRIP 


The  Uluatnitloii  sbowB  a  rail  grab  made  b; 
P.  A.  Crans  of  207  WilllaniB  St.,  Wavorly,  N. 
v.,  and  used  by  Mr,  Foley,  wrecking  fore- 
man of  the  Lehlgb  ViUI«.v  R.  R.  tool  train 
located  at  Say  re.  Pa. 
Mr.  Foley  says  of  this 
grip: 

"We  arc  usiim  the  rail 

grab    or    grip    in    our 

wrecking  equipment  mid 

It  iB  u  Hrst-claBs  grip,  ae 

it  can  be  naed  in  any 

place,  and  will  fit  iiny 

mil  from  BS  lbs.  to  80 

Iba.     We  have   two  of 

these     grips     nnd     we 

use    tbein     very    often 

for  u  uton  to  put  abend 

of  our  f>te;im  eriitie  on 

tbe  rail  at  the  end  of 

the      track      to      keep 

llie  crane  from  inovlnc 

wlion  we  have  a  hard 

Rail  Qrlp  i-nd   pnll." 

Anyone  wishinR  detaila  of  conatrucllon  of 

this  srip  may  si'cure  tbem  by  writing  Mr. 

Trans. 


REPAIRING    A    CRACKED    WATER 
JACKET 

A  crjckod  water  jacket  tn  a  jins  engine  Is 
H  romiiion  Imuhle.  (Iften  cylliideia  iind  cyl. 
Imli'r  hi'iulM  Hint  conld  easily  have  ln-en  re- 
])u1ri-il  iii-o  conslKncd  to  the  scrap  pile  on  this 
a  I  ■count. 

In  ri-jMiirint:,  when  the  crack  is  r;itlier 
o[H'n.  it  ifi  iH'wt  tn  use  a  picio  of  Hln-ct  oop- 
pri'  fin'  till'  i>ii(rii.  iiK  it  i.'iin  l>p  hiimmcred 
into  iilmiHt  liny  »hii|)f  ciiwlly.  The  OdgeB 
>^li<>uld  1h>  i'iiu1ki-i1  In  tiiiiki-  Ihcm  Wiilcrlitcht. 
tlmut'li  sheet  nsli.'Bti.s  iiiiiy  he  iisa-d  ii.s  pack- 
ing. Tl'c  piilili  is  ln-H|  fnHtcned  on  with 
Hnuill  fii-n'WH  iihin;;  liic  hIjjcs  inid  nut  over 
nn  inrh  aiMirt. 

Sniiill  ciiickrt  niiiy  i>i>  r.-piilrtil  l.y  r.inln;; 
In  s.,lil-r  Willi  a  Ii|..w[.ri"'.  i.r  iiy  ilrlvlnir  a 
Blmni-'-oriiiTi'd  fiilil  ilil«el  hIoiik  tlie  cmck, 
miikfni;  It  wl.l.T  inni  ilet-pi-r  n.-ar  the  out- 
Kiiic.  tlii-n  pimniliii::  in  a  ph'ii-  of  loud  wlri^ 
nr  M  imrniw  slrlp  of  load  iinil  the  Joli  in 
done.-  rniitrlbnlMl  by  R..yiil  Wnlfp.  915  B. 
Bniadwny,  T .iistcr.  0. 


Wi>  :iri>  always  irlail  to  receive  contrlba- 
tlniiM  tu  this  department  from  our  icaden. 
tiiihs  ynnr  atorr  concise  bat  ptaln. 


50ME  ELECTRIC  PLANT  TROUBLES 
AND  WHAT  CURED    THEM 

In  an  extremely  fnterestlDK  series  ut  arti- 
cles on  "Experience  on  the  Boad,"  H.  L. 
Stephenson,  an  electrical  expert,  tells  In  tbe 
Electric  Journal  aoroe  of  the  things  be  saw, 
from  which  tbe  following  are  selected: 
A  RUNAWAY  EKGINE. 

A  recent  case  of  trouble  with  an  entfne 
will  serve  to  illustrate  the  point.  This  par 
tlcular  engine  was  a  amall,  blgb  speed,  pU- 
ton-valve  type,  direct  connected  to  a  TS 
kw.  lighting  machine  to  be  driven  at  STO  r. 
p.  m.  When  tbia  outfit  was  etarted  and  the 
engine  given  full  Bteam  preBsnre,  the  flnt 
speed  would  probably  be  276,  and  as  qnlckly 
as  another  could  be  taken,  2S1,  then  2ST, 
293,  297,  301.  310,  continuing  to  creep  up 
slowly.  With  any  loud  from  ten  kw,  up, 
the  speed  regulation  was  very  good,  bat 
whenever  tbe  load  was  thrown  otT,  the  speed 
would  begin  to  creep.  We  ran  It  throttled 
until  all  of  its  ports  bad  reached  an  even 
temperature,  l>nt  with  no  better  results. 
Tbe  enginc-mnn  then  took  out  tbe  valve  to 
look  for  Nteam  lenkx  but  It  seemed  to  be  In 
good  condition  and  a  trial  showed  that  we 
bad  not  improved  it.  An  improvised  device 
showed  that  tbe  governor  did  Ita  work  so 
that  it  looknl  leasininblc  to  believe,  dcqilte 
our  iniilcator  canls.  that  there  must  lie  some 
error  In  the  valve  setting.  Tbisi  was  checked 
over,  iinil  the  pislon  was  taken  out  and  ex- 
anilneil.  We  look  eanis  until  there  was  no 
moi-e  piiper  to  flt  the  Indicator.  And  so  It 
went  r<)C  three  or  four  days,  until  we  get 
hoUl  of  the  theorcMi-al  curve  such  ns  engine 
hulKIers  Kcnd  out  as  ii  sort  of  an  advertlse- 

In  comparln;.'  tlie  card  with  one  of  our 
noloail  curves  Ilie  trmiMe  was  as  apparent 
Its  tbiuigh  It  iLiid  hcen  printed  In  wordR 
ricroBs  tbe  p!i|iiT.  The  valve  leaked  steam. 
Taking  the  valve  nut  for  the  second  timft 
we  pelned  the  Inslile  <if  the  rings  to  Hpread 
them  nut  then'by  in<TeasInR  their  pressure 
against  Ihc  walls  nf  ibe  steam  chest.  We 
l;inl  Kolvi-d  tlu>  pnililem,  for  engines  are  not 
made  that  run  better  than  this  one  nsw 
does. 

A  TRAXSFOrotER  PmE. 

A  telegraphic  request,  "Trouble  wittk  onr 
transformer,  send  man  at  once,"  took  *^" 
writer  off  once    on  an  dgbteofli* 
Tbe  c 
pntUnp  " 
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house  in  such  volnmes  that  it  was  thought 
the  whole  building  was  on  fire.  An  inves- 
tifiration  showed  that  it  was  only  the  new 
transformer  and  a  careful  examination  re- 
vealed nothing  further  than  that  the  smoke 
came  from  the  grease  and  dirt  burning  on 
two  of  its  low  tension  terminals,  which  from 
all  appearances  had  reached  a  temperature 
far  above  100  degrees  centigrade.  The  at- 
tendants were  at  a  loss  to  account  for  this 
as  these  terminals  were  Joined  together  by 
a  short  copper  strap  and  were  therefore  nec- 
essarily at  the  same  voltage  and,  of  course, 
there  could  be  no  heating  on  account  of  a 
slight  leakage  of  current  jumping  from  one 
to  the  other.  This  transformer  was  of  tha.t 
type  designed  to  give  either  110  or  220  volts 
on  the  low  tension  side,  and  as  it  was 
operated  on  *the  latter  voltage,  this  copper 
strap  put  the  two  windings  in  series.  The 
reader  can  imagine  the  chagrin  of  the  at- 
tendants when  the  trouble  was  remedied  by 
sand  papering  this  strap  and  the  terminals 
and  screwing  up  the  bolts  tight  enough  to 
make  a  good  contact  for  carrying  the  cur- 
rent As  this  transformer  was  run  with  a 
load  very  close  to  its  rated  capacity,  we 
afterwards  took  the  precaution  to  insert  an 
additional  jumper. 

A  TIME-HONORED  TROUBLE. 

A  paper  of  tliis  kind  would  not  be  com- 
plete  without  mentioning  some  experience 
with  the  series  fields  of  compound  machines. 
Tell  a  roadman  that  a  motor's  speed  is  not 
right  or  .that  a  generator  will  not  hold  up 
its  voltage  and  the  first  thing  that  comes 
to  his  mind  is  the  series  field.  This  seems 
a  simple  tiling,  but  any  one  with  road  ex- 
perience can  cite  a  number  of  cases  where 
trouble  was  due  to  wrong  connections  on 
this  part  of  the  machine.  It  is  not  at  all 
uncommon  to  find  machines  that  have  been 
ran  so  long  at  an  excessive  speed  to  keep 
up  the  voltage  at  full-load,  that  the  proper 
pulleys  have  been  lost  and  when  the  tsouble 
is  discovered  it  takes  a  month  or  two  before 
the  change  can  be  made  and  the  generator 
btited  properly. 

Altemating-cnrrent  apparatus  is  not  alto- 
gether free  from  this  same  trouble.    A  good 
example  comes  to  mind  in  the  case  of  a 
com^Mlte  wonnd  generator  which  had  been 
In  ■Bitk.e    for  two  years,  but  only  at  the 
***>M  did  it  begin  to  receive  any- 
>ted  load.    A  complaint  was 
ddne  would  not  hold  up 
•ntely  excited  field 
*n  direct  current 
140  was  not 
t.  •  h«d 


power-factor  was  responsible  for  some  of 
it  and  with  that  end  in  view  an  elaborate 
test  was  arranged  to  be  taken  in  the  pres- 
ence of  the  officials  of,  the  power  company. 
The  engineer  who  went  to  the  plant  discov- 
ered that  in  all  probability  during  the  two 
years  they  had  been  running,  the  self-px- 
cited  coils  had  been  bucking  against  the 
separately  excited  winding  and  reversing 
this— well,  the  truth  is,  we  do  not  care  to 
hurt  the  feelings  of  any  one  by  commenting 
on  things  of  this  sort.  Reversing  this  cured 
the  trouble. 


HOW  TO   MAKE    AND  U5E  A  CY- 
LINDRICAL  SQUARE 


In  sawing  off  square  a  piece  of  metal  tube 
or  rod  in  the  vice  a  round-square  is  needed, 
and  the  box  square  can  be  converted  into 
one  in  the  following  way: 

A  thin  flexible  steel  blade  and  a  small 
cheese-headed  screw  will  be  required.  Re- 
ferring to  the  left-hand  sketch,  the  blade  A 
must  be  parallel  Its  whole  length.  Cut  slots 
BB  directly  in  line  with  each  other  and  at 


A  Cylindrical  Square. 


right  angles  to  either  edge  of  the  square. 
In  the  right-hand  sketch  at  C  it  will  be  ob- 
serveil  that  this  slot  tapers  towards  the  edge. 
This  is  to  bring  the  blade  close  to  the  work 
being  marked  off,  says  the  Model  Engineer, 
London.  The  marking  is  accomplished  by 
drawing  the  blade  around  the  work  into 
the  slot  in  the  opposite  side  and  scribing  off. 


-•-•- 


WEIGHT  OF  LEAD  PIPE 


The  weight  of  lead  pipe  of  any  thick- 
ness and  diameter  may  be  determined  by 
subtracting  the  square  of  the  internal  diam- 
eter of  the  pipe  from  the  square  of  the  ex- 
ternal diameter  (both  in  Inches)  and  multi- 
plying the  remainder  by  3.86.  'The  result 
will  be  the  weight  in  pounds  per  run5iV^% 
foot 
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HOW  TO   BUILD  A  CHEAP  WATER 

WHEEL 


CEMENT  REQUIRED  FOR  SUR- 
FACING 


The  wheel  should  be  made  of  good  hard 
pine  and  the  dimensions  given  are  for  a 
wheel  10  ft.  in  diameter  and  4  ft.  wide,  but 
a  wheel  of  any  size  can  be  made  in  the 
same  way  and  in  proportion,  says  a  corre- 
spondent of  the  Blacksmith  and  Wlieel- 
wright. 

Gain  eight  pieces  of  Joist  2  x  6  in.  by  8  ft. 
long  as  shown  at  <:,  Fig.  1,  and  put  them 
together  in  pairs  (A  A  and  B  B,  Hg.  2). 
Ik)lt  the  two  pairs  together,  malting  eight 
Mpokes  or  arms,  and  forming  one  side  of  the 
wheel.  Against  the  offset  or  depression  of 
2  in.  at  the  end  of  every  second  spoke  on 
each  side,  fit  a  piece  2  x  6  x  42  in.  long,  made 


as  shown  in  Mg.  4.  This  will  make  th<» 
spokes  4  X  6  in.  Between  each  piece  and  its 
siK)key  near  tlu'  ends,  gain  in  as  at  C,  Fig.  2, 
for  the  standards  for  tlie  buckets.  Y,  Fi;;. 
3,  indirntes  the  standards  for  the  buckets. 
They  should  be  2  x  4  x  16  in.,  tapered,  and 
lM»lted  cli»nr  tlirough  is  shown.  The  faces 
of  tlie  spokt's  at  this  stage  will  all  l>e  level. 
To  the  outside  as  at  E,  Fig.  3,  bolt  a  cast- 
Iron  plate  18  in.  in  diameter.  This  plat« 
should  iiave  a  hub  H.  of  al>out  4  in.  on  tlie 
outsidf.'  for  set  screws  or  keyway  for  fasten- 
ing it  to  the  shaft,  and  a  short  hul)  on  the 
inside  to  go  into  tlu*  wood.  Have  the  shaft 
al>out  3  in.  in  diameter  and  the  buckets 
at»out  10  in.  deei>.  10  in.  on  the  bottom  and 
4  ft.  long. 

The  otiier  Hide  of  the  bucket  is  made  In 
pvnntiv  the  same  way  and  tbe  parts  then 
^her. 


The  following  table  gives  the  amoont  of 
cement  and  sand  required     in  several  in- 
stances.    FYom  this  table  one  can  readily 
estimate  other  areas  as  may  be  required. 
Bbls.  of    Bbls.  of      Thickness  Area  Covered 


Cement. 

Sand. 

of  Coating. 

inSq.I 

1 

1     Inch 

67 

1 

%,   inch 

90 

1 

%   inch 

184 

2 

1     inch 

104 

2 

%    inch 

189 

2 

^   Inch 

208 

3 

1     inch 

140 

3 

%    Inch 

187 

3 

Vj  Inch 

280 

Ht.4 

MAKE  THE  SAW   FIT  THE  WORK 


*'The  right  thing  to  do  with  any  sawing 
machine  is  to  use  the  smallest  saw  possible 
for  the  work.*'  This  Is  the  deduction  made 
by  J.  Crow  Taylor  in  the  Wood-Worker,  af- 
ter recounting  liow  a  man  running  a  saw 
mill,  thinking  that  there  was  no  use  In  run- 
ning a  16-ln.  saw  for  cutting  n  1-in.  board, 
cut  down  a  number  of  thin  and  unsatlstae- 
tnr.v  16-in.  cdger  saws  to  12  In.  and  secured 
excellent  results,  as  well  as  saving  power. 
By  riHlucing  the  diameter  of  the  saws,  they 
were  stiffened,  and  the  volume  of  saw  blade 
in  the  cut  being  reduced,  a  tliinner  flaw 
could  be  run,  with  the  same  reaalte  vaa^ 
dueed  with  a  bigger  and  thicker  i 
quiring  more  power.  Largs  eoU 
tor  an  Mti4B  of 


TO  KEEP  SHOW  WINDOWS   FROM 
SWEATING 

If  the  .wlDdow  bsB  no  partition  between 
It  and  tbe  store  room,  make  one  of  celling 
boatdB  or  of  gloss.    Glass  Is  rreterable.  ][8ee 


t  tt  wttb.  'Tig.  S  Is  a  lectlonal  eleva- 

'-  ttUa  AMtbod  Is  followed  tbere  will 

MV  iMidrie  ftom  sweating. 


IMPROVED  EMERGENCY  BOILER 
FEED 

In  regard  to  tbe  emergencj  boiler  feed 
described  in  our  July  number,  A.  G.  Knlgbt, 
of  La  Salle,  III.,  writes  aa  foIlowB: 

"I  understand  tlip  pmergency  boiler  feed 
wns  llki?  the  accompanying  Bketcb.  In  place 
of  the  funnel  on  top  of  the  pipe,  the  party 
could  have  run  n  pipe,  aa  shown  by  dotted 
line  nnd  supplied  with  a  valve;  he  could 
bave  poured  the  water  Into  the  tub  on  the 
floor.  When  the  two  valves  connecting  his 
apparatus  to  the  hoMer  were  closed  the 
steam  in  the  big  pipe  would  condense,  caus- 
ing a  partial  vacuum.    Then  on  openiug  tbe 


Fig.  1,  plan  view.)  In  a  window  of  ordl- 
nar;  sise  make  three  openings  4  or  6  by  12 
In.  Case  these  up  tightly  with  galvanized 
Iron  or  wood.  A  good  way,  says  a  corre- 
spondent of  the  Metal  Worker,  Is  to  put  in 
galvanised  Iron,  then  on  top  of  the  floor  on 
the  Inside  over  the  wbole  tack  a  piece  of  ^- 
In.  mesb  wire  screen,  using  small  staples  to 
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valve  to  the  tnb  the  water  would  be  forced 
up  Into  the  large  pipe  by  atmospheric  pres- 


HEATINQ  IRON  IN  COLD  WATER 

A  lejul-lined  glass  or  porcelain  viiso  or 
cupola  tilled  with  acidified  water,  to  which 
is  connected  a  stront;  positive  conductor  nnd 
a  pair  of  tongs  with  insulated  liandles  at- 
tached to  a  flexible  negative  conductor  will 
constitute  the  forge  and  furnace  of  tbe  fu- 
ture, declares  Science  and  Art  of  Mlnitig. 
Into  the  Rour  water  the  Kinlth  plunges  hla 
piece  of  Iron,  manipulating  it  with  a  pair 
of  Insulated  tuims.  The  water  is  agitate^l 
with  a  boiling  motion  luimeiliately,  and  the 
great  resistance  created  brings  the  iron  first 
to  red.  tlien  to  white  heat  and  mo  quickly 
til  at  that  t>ortlon  nf  the  Iron  not  Immersed 
is  but  slightly  wanned. 

Is  there  anything  you  want  but  don't 
know  where  to  get  Itt    WtUk  'VciV>A9»  ^&Ar 


SIMPLE  METHOD  OF  DRAWINO  AN 
ELLIPSE 

Ad  ellipse  Is  a  figure  thut  Is  Incorrectlj 
drawB  more  oCteo  tban  any  other  geometri- 
cal design.  A  simplu  way  of  developing  and 
laj^lng  out  Qu  ellipse  la  nliown  In  tbe  Illus- 
tration. As  all  ellipses  have  two  diameters, 
vis:  major  and  minor,  It  Is  ncoe^iHiiry  to 
know  these  two  points  before  one  can  be 
drawn. 


n  BlllpM 

Describe  a  tircle  with  tlie  lengtb  ot  tlie 
major  axes  A  B  of  ttie  ellipse  for  Its  diame- 
ter; tben  dcserlbe  timitber  circle,  usliii;  tbc 
fliime  conlor  us  llie  firit  i-lrHe  luid  liiivlng 
for  its  diameter  ttie  leniitb  of  tlie  minor 
axes  C  I). 

Dlvi<li^  llip  i-lrclo  ill  any  number  of  wiual 
ports— llie  more,  the  easier  to  draw  mid  tbe 
more  perfect  the  liinire  will  lie.  Tbe  ftcnre 
In  tbc  llluHtratloii  Is  dlviilinl  by  twelve  lines 
passing;  Ibniutfli  the  renter.  Praw  Hj;lilly 
the  periicndlciilnrB.  iisinn  the  points  of  iiiter- 
Bpcthm  on  (he  outer  circii'  marked  "e,"  (hen 
the  lioriximlal  lines  [nilledfed  "f."  Ily  then 
connecting  the  first  pcilnls  of  Intersecltnn, 
C  and  f.  IIS  shown  In  Ibe  skelcb,  a  perfect 
ellipse  will  n-^iiU. 

Any  t'llipse  limy  he  driiwn  in  Ibis  way 
and  it  Siivi's  Him  Iroiihlc  of  ninkini!  the  tnini- 
met  and  cnldcr  tlmt  are  so  coniimmly  used.— 
Cimtrlhiitiil  by  .Ins.  E.  Sianton,  Los  An- 
gcliii,  Cal. 

FLEXIBLE  VARNISH 

This  Tarnish   Is  s ilinn-s  called  ■'hullonn 

Tflmlsb."  Itiiil  to:;..|hcr  2  irnl.  Iliiseml  nil. 
6  OK.  eopperas,  C  oz.  susar  of  lend  and  1  lb. 
llthnrfce,  sllrrlns  omstantly.  When  It 
Hlrlnss  n-el1,  remove  from  fire  and  when 
""'d,  thin.  If  neceBsary,  with  drying  oil. 


METHOD  OF  PROTECTINa  WATER 
PIPES  FROM  FRBBZINQ 

To  properly  protect  pipes  la  perbapa  a  lit- 
tle expensive,  but  the  extra  expenae  will 
save  greater  expense  In  Uie  long  mn.  nyt 
the  Rural  New  Yorker. 

Make  a  4-la  pipe  of  heavy  galTsnlied 
Iron  In  sections  like  stove  pipe,  each  wctloa 
made  to  slip  over  tbe  next.  In  every  Kcond 
section  run  four  copper  wires  through  botes 
Is  tbe  pipe  on  four  sides  and  opposite  to 
each  other.  Solder  the  wire  on  the  outalde 
and  solder  the  holes  up  tight  As  each  sec- 
tion la  put  on  over  tbe  water  pipe  fasten  the 
wires  so  that  the  water  pipe  is  In  the  mid- 
dle of  the  galvanized  pipe.  If  It  is  not  pos- 
sible to  disconnect  tbe  water  pipe  Id  order 
to  slip  tbe  protection  pipe  over  it,  crimp  and 
fasten  at  the  top  and  bottom  with  small 
short  stove  bolts,  having  the  screw  heads  on 
the  outside.  Put  tbe  boards  on  as  shown 
In  the  diagram.  Be  sure  to  always  break 
the  Joints.    Leave  the  pipes  bare. 

In  the  diagram,  A,  Is  water  pipe,  W, 
wires  for  holding  pipe  In  the  center,  tbe  cir- 
cle represents  the  4-ln.  galvanised  iron  pipe, 
and  the  rest  are  1-ln.  boards  carefully  trued. 
Put  two  thicknesses  of  paper  under  each 
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Prottctini  Water  Plp«i 


nir  spa.'.'. 

])o  not  let  the  n-iitcr  run  In  the  hope  ot 
prevciitlin;  friiialii>r.  unless  the  supply  la 
from  11  wliKliulli.  (Ill  very  cold  nights  sat 
n  lamp  In  the  l>i>\  to  hent  the  nlr.  Hare  tka 
clilinni-y  of  the  biinp  of  tin  8  or  10  In.  lasK 
and  fit  It  tightly  through  a  hole  In  •  t  * 
of  tin  under  the  box.    Uae  a  ^la. 
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This  plan  was  tried  on  a  60-ft.  standplpe 
under  a  tank  and  a  32  ft  pipe  each  1^-in. 
diameter,  and  wa»  fonnd  to  work  to  perfec- 
tion 


SIMPLE  HIGH  AND  LOW  WATER 

ALARM 


A  high  and  low  water  alarm  that  is  ex- 
ceedingly simple  and  wholly  dependable  is 
designed  for  use  at  the  top  of  the  boiler.  The 
bell  is  installed  and  connected  up  as  shown 


High  and  Low  Water  Alarm 

in  the  illustration.  Contact  is  provided  for 
by  a  rod  of  very  small  diameter  attached  to 
a  float  The  packing,  says  the  Engiueer*s  Re- 
view, is  soaked  in  oil  and  ground  graphite 
so  there  is  the  minimum  of  friction  on  the 
rod. 


HOW  TO  WIND  A  SINGLE  CYLIN- 
DER MOTOR 


To  wind  a  single  cylinder  motor,  using 
three  and  four  terminal  coils,  connect  the 
primary  wires  to  the  end  binding  posts,  and 
always  have  the  secondary  on  top  of  the 
coil.  The  Motor  Age  gives  a  number  of 
diagrams  showing  the  arrangement  for  sev- 
eral numbers  of  terminal  coils. 


Fig.  1  represents  a  five-terminal  coil,  with 
two  sets  of  batteries  and  but  one  secondary 
terminal.  A  wire  is  shown  connected  to  the 
circuit  breaker  cam,  but  in  making  the  cou- 
nections  this  wire  is  always  grounded  on 
the  engine.  Fig.  2  shows  a  six-terminal  coil, 
the  primary  being  connected  as  in  Fig.  1, 
and  the  extra  secondary  is  grounded  to  the 
motor.  Fig.  3  is  a  three- terminal  coil,  Fig. 
4  a  four- terminal  coil,  and  Fig.  5  is  another 
way  to  connect  the  coil  of  Fig  4.  These 
diagrams  represent  the  usual  methods  of 
connecting  colls  with  terminals  from  three 
to  six. 


-•-•- 


MATCHES  FOR  CUTTINQ  QAQE 

GLASSES 


The  easiest  method  of  cutting  gage  glosses 
is  with  red-headed  matches.  Measure  off 
the  glass,  wet  the  head  of  a  match  thor- 
oughly, and  with  it  mark  a  circle  on  the  in- 
side of  the  glass  at  the  point  where  It  is  to 
be  cut.  Strike  another  match,  hold  it  on 
the  outside  of  the  glass  under  the  marked 
circle  and  the  glass  will  break  off  with 
smooth  edges  at  the  point  marked.  The 
trick  can  be  done  with  but  one  match,  says 
a  correspondent  of  Power,  and  Is  so  simple 
and  easy  that  a  gage  cutter  Is  wholly  un- 
necessary. If  you  cannot  reach  far  enough 
into  the  glass  the  first  time,  make  a  second 
cut. 


-#-^ 


GRADE  THE  STEAM  PIPE 


Tlie  steam  pipe  should  be  graded  from  the 
boiler  towards  the  engine,  says  the  Practi- 
cal Engineer,  because  the  water  of  con- 
densation can  move  in  no  direction  save 
along  with  the  steam.  Provision  for  catch- 
ing or  disposing  of  this  water  should  be 
made  at  the  engine. 
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SUBSTITUTE   FOR   AUTO  STARTER 

We  recently  bad  an  auto  starter  for  a  50- 
hp.  three-phase  induction  motor  burn  out 
and  were  badly  in  need  of  motor,  but  could 
not  use  same  on  account  of  large  starting 
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Auto  Matter  Substitute 

current  and  our  small  Konoratini?  capacity, 
writos  11.  11.  Cloyd,  of  Trenton,  Mo. 

'J'lie  tnmsforuiors  for  this  motor  wore  lo- 
rn tt^l  close  by  and  with  the  use  of  two  D. 
1*.  D.  T.  switches  I  made  the  transformers 
tjike  tlu'  place  of  the  starter  by  cuttluK  the 
starting  voltage  from  200  to  100  volts  at 
transformers*  terminals.  With  this  voltage 
the  motor  starttMl  \vitli  very  little  j<Tk  on 
our  line  and  with  about  00  per  cent  of  its 


nited  load.  The  enclosed  rough  Sketch  will 
show  use  of  switches. 

One  4 -pole  D.  T.  switch  would  be  much 
bettor,  as  with  the  two  D.  P.  D.  T.  switebes 
both  must  be  thrown  at  the  same  time.  This 
will  also  apply  to  any  two-phase  motor,  elso 
three.phase  and  three  transformers,  pro- 
vided another  switch  is  added. 

Referring  to  sicetch,  when  the  switches 
are  thrown  downward  tlie  secondary  colls 
of  the  transformers  are  in  multiple,  giv- 
ing the  motor  100  Yolts  starting  cur- 
rent Throwing  switches  upward  simply 
short  circuits  two  middle  transformers' 
leads,  throwing  secondary  coils  in  series,  giv- 
ing motor  200  volts,  or  its  rated  voltage. 
The  upper  switch  terminals  act  simply  as 
single  pole  switches. 

This  idea,  though  not  always  practical. 
might  bo  of  some  good  if  any  one  were 
caught  as  we  were  without  immediate 
means  of  repairs. 

SIMPLE  BABBITT  LADLE 


When  rolmbblttlng  stern  bearings,  or  any 
time  I  no(Ml  a  ladle,  I  take  a  piece  of  2-Iii. 
;:as  pipe,  18  in.  long  and  put  an  elbow  on 
one  end  and  the  ladle  is  made.  To  make 
the  metal  run  readily  take  a  good  chisel  and 
dig  a  trench  through  the  threads  on  the  el- 
l>ow.— Contributwl  by  E.  S.  Stout  (marine 
engintHT),  San  Pedro,  Cal. 


HEATING  SYSTEM 


The  system  of  piping  shown  in  the  lllas- 
tration  used  in  connection  with  a  small 
laundry  or  tank  heater  is  suitable  for  heat- 
ing a  stable,  small  conservatory  or  a  chicken 
house.  The  systtMn  is  cheap  and  simple  to 
rip  lip,  says  Donu^stlc  Engineering.  The 
illustratitm  explains  the  connections  and 
most  of  the  materials  can  be  picked  Up  at 
home. 


Ilfattaf  BysliBi  • 


SHOP  NOTES 
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SUBSTITUTE    FOR    PIPE    WRENCH 

Tbe  bot  water  front  was  to  be  removed 
from  my  stove,  but  I  bad  no  pipe  wrencb. 
I  had  a  12-ln.  monkey  wreneb,  n  cold  chisel 


SHiMtltato  lor  Pipe  Wrench 


and  a  flat  file,  bowever,  and  tbe  aketcb 
Bbows  bow  ttie  Job  was  done.  A  Indicates 
tbe  cblsel,  B  tbe  flat  file,  C  the  pipe  and  D 
sbows  tbe  direction  of  pnli.  It  took  all  tbe 
power  I  could  exert  on  tbe  wrencb  to  start 
tbe  pipes,  bnt  it  did  tbe  work.— Con tri bated 
by  W,  L,  Dines,  Jr.,  74  Mason  street,  Wor- 
cester, Mass. 


and  two  wasbers  eacb  will  do  nicely.  This 
makes  a  simple  and  convenient  substitute 
for  an  ottset  flle  handte.--~Contrlbuted  by  U. 
M.  Frlcklins.  Sootbem  Railway  Shops. 
Columbia,  S.  C. 


HOME-MADE  STEAM  WHISTLE 

This  wblstle  may  be  made  from  wbatever 
materlale  one  may  here  on  band  and  so 
the  dimensions  may  Vary  witb  tbe  require- 
ments. 

Ta'ke  a  piece  of  pipe,  aay,  %  In.  for  tbe 
whistle  stem  and  3!i^-ln.  pipe  for  tbe  bell  and 
base.  Put  a  thread  on  tbe  stem  long  enough 
to  reach  through  tbe  whistle  base  and  make 
connection.  Mark  the  stem  flush  witb  the 
top  of  the  whistle  base  and  cut  a  thread  on 


CAP  fluT- 


TO  TEST  TURPENTINE 

To  teat  the  purity  of  turpentine  drop  a 
small  quantity  on  a  piece  of  white  paper  and 
expose  to  tbe  air.  No  trace  will  be  left  If 
tbe  tarpenttne  Is  pure;  but  If  It  contains  oil 
or  otber  foreign  matter,  the  paper  will  be 
greasy. 

suBSTnvre  for  an  offset 

FILE  HANDLE 

Take  two  flies  and  bolt  them  together,  one 
on  top  at  tbe  otber  with  suitable  smiitl 
.lioltB.    Two  Miia.  or  %-In.  bolts  witb  nuts 
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Pif.i 


Pig.  1 


Plf.3 


that  end  all  the  way  down  to  the  mark.  In 
order  to  get  the  dhk  down  ju»it  flush  witb 
the  top  of  the  base,  and  leave  n  clearance 
of  about  1/32  in.  between  the  walls  of  tbe 
whistle  base  and  the  disk.  Cut  holes  In 
this  stem  Just  below  the  dlsl;  for  steam. 
Now  screw  on  the  bell,  which  should  be 
tapped  the  same  size  as  the  stem,  until  It 
comes  over  tbe  opening  In  the  base.  Then 
screw  on  a  cap  nut  and  you  have  a  pretty 
good  whistle.— Contributed  by  L.  C.  Haskine, 
S6e  tth  street,  Laramie  dty,  Wyomla^. 


IMPROVED  HOME-MADE  ANVIL 
BLOCK 

The  anvil  block  Hhown  In  tlic  Hkptch  Is 
mnde  or  l^xVj-ln.  Iron,  which  is  about 
ordinary  wbkod  tire— ftoinctblnK  tbat  most 
bIncliBmlthB  hare  on  han<  The  feet  are 
bolted  to  !xi%  which  may  be  nailed  or 
othcrwifie  fastened  to  the  floor. 

Tbe  advantage  of  usinc  such  a  bloclc  Is 


HOW  TO  DEMAQNETIZE  A  SAW 

Ont'  of  our  ri'inli-rs  iisks  Imw  to  dcmnB' 
nvliw  ii  wnv.  H,.  iMi.l  II  siiw-  1.11  Ihc  floor  ..f 
nil  I'liK'Irlc  <«r  and  m-xt  day  whoii  illlii):  ilii> 
Min-,  nuitid  that  It  u-ari  xo  highly  iiinuiictizi-d 
(liat  lie  wan  <ililiKi.-d  to  hruoh  tlic  tlljti)[>i  off 
conalaiilly. 

One  way  in  to  let  Ihe  saw  fall  a  fi'w  time!' 
on  tlie  floor.  If  tliU  docH  not  work,  try  the 
ruliowlns  phin:     Attach  a  xtrlnit  to  the  miw 

'   twist  the  strlDg.    Hold  Ibe  bow  over 


the  place  where  It  wak  iliagtietlc«d  while 
the  electric  car  is  In  motion,  or  over  any 
other  dynamo.  Then  walk  slowl;  away 
from  the  field  of  tbe  dynamo  or  motor 
(which  IS  Monietlmes  a  distance  of  six  or  ten 
feet),  allowing  the  strli^  to  nntwlBt  and 
rotating  tbe  saw. 

CHEAP  SHEARS  FOR  CUTTINa  UN 


The  materials  required  (or  this  dertc*  an 

two  old  I6-in.  fllcB,  a  small  bolt,  a  blodt  o( 
wood  and  a  conple  of  screws. 

Cnt  one  of  the  flies  to  the  length  ran 
wlHh  the  knife  (A  In  the  sketch)  to  be  and 
grind  one  Ride  and  one  edge  abarp  and 
Miuarc.  Drill  holei^  in  the  top  for  fasteDlnc 
tbe  knife  lo  Ihe  block  of  wood,  nalng  tbe 

(•rind  the  top  and  an  edge  of  the  otber  flle 
(B)  nhnrp  and  miuare.  Drill  a  hole  In  tbe 
end  of  the  flle  and  one  in  tbe  end  of  the 
block  and  mount  the  flle  with  a  bolt   TfaMe 


HoHB-MBdB  Anvil  Block. 

that  it  U  not  In  tlio  way  when  bending  a 
long  i)le(e  of  Iron.  With  a  wiWHlen  block 
one  cannot  niiiki'  a  M<]niirc  Ih-iiiI  In  a  |>lc<-e 
of  Iron  tbat  coriK'a  ijuwu  over  the  block, 
nnless  Ibc  Mock  is  Miiiall.  and  csiicclally 
one  cannot  make  the  licrid  over  tbe  center 
of  the  anvil.  With  the  lion  bloik  tlii'  work 
comes  iN'twwn   the   lees  of  the   l.loik. 

'I1ie  Klietves  on  the  lilcx-k  can  be  removril 
when  In  tbe  way  and  are  handy  for  ImltlhiK 
toulx.  rnderncalb  Ihc  anvil  there  Ix  nHini 
ftir  scrapH  of  iron  and  ti'ols  tbat  aiv  uwhI 
very  often.  A  sliilKe  tuiiy  Im-  nscil  on  Ibe 
anvil  without  afrcrliiii:  (he  lilock.-Coittri- 
huted  liy  II.  W.  Woi.liidye,  llhkorv,  Mo. 


iiltiin.'  tin,  sheet  Iron 
I.   Slattery,  Eina> 


CAPACITY  OP  A  HOPPER 

.Mulllply.    In    Inchea.    Ihe    length    by  1 
breadtli   and   inulti|)ly   this  product  hy  *• 
tblnl  the  deplb.    Divide  by  MBM 
answer  will  be  the  nnmber  of 
hopper  will  bold. 
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IKOUBLG  ALARM  POR  QAS 
LIQHTINQ    SYSTEM 


In  response  to  the  request  in  our  July 
issue  for  a  trouble  alarm  plan  for  a  gas 
lighting  system  a  number  of  our  readers 
have  faTored  us  with  replies  and  diagrams. 

Figure  1  is  submitted  by  Geo.  W.  Bent- 
ley,  Chicago,  and  shows  the  right  wiring  for 
Mr.  Williams's  system  as  it  now  stands. 

Figure  2  is  a  system  of  wiring  recom- 
mended by  W.  J.  Slattery,  of  Emsworth,  Pa. 
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Pig.  1 

A  is  the  spark  coil;  B  is  a  soft  iron  arma- 
ture suspended  in  front  of  the  coil  about 
y^  in.  from  the  iron  core  of  the  spark  coil; 
C  is  a  regulating  screw  and  binding  post, 
such  as  Is  used  to  regulate  induction  coils. 
In  case  of  ground  the  soft  iron  armature 
and  the  soft  iron  core  of  the  spark  coil 
will  contact,  closing  the  circuit  at  D  and 
ringing  tl^  alarm.  Harry  W.  Krug  sent  in 
a  plan  essentially  the  same  as  Fig.  2,  and 
says: 

**The  bell  will  ring  fdr  a  second  every  time 
the  gas  is  lighted  or  extinguished.  If  the 
same  battery  is  used  for  the  Ave  lights  it 
is  best  to  use  marked  or  tagged  wires  so 
that  a  ground  can  be  located.  Each  wire 
slioilld  also  be  provided  with  a  separate 
When  tlie  bell  begins  to  ring,  open 
%nmt  another.     The  one   last 

to  ring  is  the 


Figure  3  is  sent  us  by  J.  M.  Berger,  111 
9th  street,  X.  W.  Washington,  D.  C.  A  soft 
iron  armature  is  pivoted  on  one  end  of  the 
spark  coil  (see  A  iu  sketch)  and  one  wire 
of  the  alarm  circuit  is  connected  with  it 
The  other  wire  is  connected  at  B.  In  case 
of  a  ground  the  core  of  the  spark  coil  at- 
tracts the  armature  and  closes  the  circuit 
at  B.    Mr.  Berger  says: 

"It  is  a  very  good  plan,  when  you  are 
going  to  use  a  large  number  of  burners  iu 
a  house,  to  run  a  separate  wire  to  the  bat- 
tery for  the  pendant  circuits  and  also  for 
the  automatics.  That  is,  make  a  separate 
circuit  for  each  floor  and  a  circuit  for  the 
automatics  on  each  floor  to  the  battery 
wherever  it  may  be  placed,  then  connect 
them  to  switches.  This  Vvill  be  found  a  very 
good  arrangement  and  costs  but  a  trifle 
more.  When  a  ground  occurs  with  a  system 
arranged  in  this  manner  it  is  only  necessary 
to  open  the  switches  in  succession  until  the 
circuit  that  is  in  trouble  is  reached.  This 
switch  should  be  left  open  and  the  fault 
traced  while  the  rest  of  the  lighting  system 
is  left  in  full  working  order." 

The  installation  submitted  by  J.  H.  Ed- 
dleman,  Philadelphia,  Pa.,  corrects  the  faults 
in  Mr.  Williams'  system.  He  says:  "Mr. 
Williams  has  his  spark  going  through  his 
bell.  If  he  will  ground  wire  A  with  gas  pipe 
and  connect  wire  B  with  wire  between 
sparking  coils  and  Imtterles  his  bell  will 
give  an  alarm  whenever  there  Is  a  short 
circuit  or  ground  any  place  along  his  sys- 
tem. I  use  six  wet  batteries."  The  ar- 
rangement Is  shown  at  Fig.  4. 

In  a  diagram  submitted  by  A.  M.  Larson, 
Minneapolis,  Minn.,  the  wiring  of  the  light- 
ing circuits  remain  the  same  as  in  Mr.  Wil- 
liams'  plan.    At  A,  Fig.  5,  however,  an  arma- 
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Pig.  2 

ture  lever,  kept  away  from  the  end  of  the 
spark  coil  by  means  of  a  small  spring  of 
sufficient  strength,  is  introduced.    This  lever 
is  connected  to  one  terminal  ^1  ^w  \xv^^- 
pendent  beU  cVtexAt,  Wi'fe  c^XJast  \5£rDD\\!w^  \% 


eonnected  to  a  amall  metal  point  to  tbe 
right  of  tbe  lever.  \Vbeii  n  unhitch  la  closed, 
completiiiR  one  ot  the  liKbtlug  clrculte,  tlie 
g08  Is  turned  on  und  lit^htcd.  and  In  tbe 
meantline  the  riirri>nt  luiRsing  throngh  tbe 
coil  bas  made  a  strong  magnet  of  tbe  core, 
vblch,  acting  upon  tbe  lever,  drawa  It  until 
It  toncbei  tbe  metal  tip,  tbus  completing 
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tbe  ontalde  bell  circuit.  Aft  the  llgbting 
switch  is  uHuallf  opernled  l>.v  making  two 
or  tlirec  quick  con nt.>ct Ions,  If  tbe  syatem 
Ih  n-orkiiiK  properly,  eiicli  mvllcli,  when  thus 
operated,  will  cauBC  the  bell  to  make  these 
Mime  short  rings,  A  short  circuit  would 
cause  continuous  ringing.  A  hreak  In  tbe 
line  would  be  indicated  l>.v  no  action  In  the 
bell  whatever.  With  this  plan  tlie  electric 
door  bell  of  the  house  could  l>i>  uHe<l  as  the 
alarm,  or,  If  deHlred.  a  cut  out  switch  could 
1)6  intnxluced  and  use  It  merely  as  a  test, 
whenever  desired. 


Flgnre  6  shows  plan  of  wiring  «■  ■ 
ed  by  Ueo.  S.  Barnet.  Cbieago.  tbe  principle 
iielnt;  the  same  us  in  Fig,  B.  Mr.  Barnet 
^uKRcsts  putting  the  bell  in  the  basement  or 
other  outof-tbe-wny  place,  as  It  taps  erery 
time  tlie  gas  Is  lighted. 

"Providing  the  resistance  In  tbe  sparkliiE 
coll  la  greater  than  tbe  resistance  of  tbe 
bell,  there  is  no  excuse  for  Mr  William^ 
system  falling  to  work,"  writes  D.  D.  HotIb, 
Chicago.  "If  the  reslstsnce  of  tbe  coU  l( 
lower  than  that  of  the  bell.  It  can  easily  be 
seen  that  the  greater  part  of  tbe  cmrent 
wi|[  flow  through  the  coll  and  to  the  gmmS, 
tbus  leaving  tery  little,  II  any,  to  pOM 
through  the  bell. 

"The  reason  tbe  alarm  failed  to  wort 
after  a  time,  must  hare  been  tbat  tbe  bat- 
teries had  become  exhausted  by  ringing  for 
some  time  without  his  knowledge.  I  wonld 
suggest  that  he  put  a  two-point  switch  be- 
tween the  coil  ond  line  that  cornea  ftwa 
the  lighter,  so  as  to  cut  out  the  coll.  entlrelj, 
thus  giving  the  )>ell  tbe  full  benefit  of  the 
current.  Of  course,  the  switch  must  be 
put  on  the  coil  before  be  attempts  to  Ilgbt 
the  gus.  Referring  to  Fig.  7,  when  the 
switch  Is  on  at  A.  the  coll  Is  In  pooldon  to 
he  used;  when  on  at  B,  the  alarm  bell  is  la 
position.  If  the  switch  plan  Is  not  con- 
vt-nieiit,  he  niight  replace  the  bell  with  a 
'drop,'  so  that  when  tbe  lighter  becomes 
KrnuMilnl  or  short  circuited,  the  'drop'  wlU 
full  and  tbus  close  a  local  circnit  luring 
a  closed  circuit  hnttery  In  It,  so  the  bell  ctn 
rliiK  for  some  time  without  Injuring  Itself 
or  the  other  circuit.  Referring  to  Fig.  S, 
HWltch  Xo.  1.  when  on  G,  is  used  on  tbe  coil; 
when  on  D,  is  uwed  to  throw  the  dnp. 
SwiK'h  Xo.  2  Is  used  to  atop  tbe  bell  fnm 
ringing  when  the  drop  contacts  at  A." 

W.  S.  Ilodlll.  East  Liverpool,  Cftlo,  repeats 
D.  1).  Morin'x  statement  In  regard  to  le- 
sintan<'e,  and  suggests  merely  adding  an- 
other Isitlery  so  that  more  cnnent  will  pass 
by  way  of  the  liell. 

T..  J.  Voorliees,  Snyre,  Pa.,  says  It  1>  v^ 
pfonomtcal    to   divide   the   current  In    thk 
way,  and  reco  nun  ends  putting  In  a  switeb 
as  sliown    In    Fig.    9.     In   this  plan   wbCB 
there  Is  a  short  circuit  in  tbe  line  A,  B  «r 
main   circuit   for  lights.  It  iiiajmHlwa  ft* 
core  of  i-oii  C,  earning  tbe  itatl  ^ 
ro  come  In  contact  with  polv*  " 
circuit   through   tM*** 
Interfering   wlt^ 
waj .     ' 


2U 


and  pendant  burners,  also  the  tell-tale  bell 
on  a  separate  circuit,  is  shown.  The  arma- 
ture, A,  is  pivoted  to  the  end  of  the  spark 
coil  and  held  a  short  distance  away  from 
the  magnet  core,  either  by  means  of  a 
spring  or  by  gravity,  in  such  position  as  to 
be  attracted  by  the  magnet  core  when  the 
circuit  is  closed,  thus  closing  the  local  cir- 
cuit. This  will  show  a  heavy  ground  or  a 
short  circuit,  writes  \Vm.  Lachman,  Chi- 
cago, but  a  slight  leakage,  which  is  a  drain 
on  the  life  of  the  battery,  must  be  found 
with  the  nid  of  a  galvanometer  or  magpeto. 

In  Fig.  11,  plan  submitted  by  Wm.  T.  Hall, 
Cliicago,  A  represents  a  spark  coil,  with  the 
end  of  one  wire  grounded  to  gas  pipe,  while 
the  other  end  passes  to  terminal  of  battery 
cells,  and  thence  to  switches,  S.  A  lead  of 
wire  is  then  run  to  each  gas  Jet  in  service, 
and  the  gas  can  be  lighted  by  operating 
pendant.  For  detecting  ground  and  short 
circuits,  B  is  a  spring  with  a  soft  Iron  at 
one  end  and  fastened  at  the  other.  O  S  is 
a  second  spring  made  fast  at  one  end.  The 
terminals  of  two  ceils  of  batteries  with  a 
bell  in  series  is  connectinl  to  the  springs  as 
shown  In  the  diagram.  When  short  circuits 
or  grounds  occur,  the  iron  core  of  the  spark 
coll  will  become  magnetized,  thereby  at- 
tracting B,  which,  In  turn,  will  contact  with 
O  S.  This  closes  the  cln-uit  and  causes  the 
tell-tale  bell  to  ring.  Trouble  can  be  locat- 
ed  by  opening  switches. 

In  Fig.  12  the  bell  is  In  series  with  the 
lighter  spark  coil  and  batteries.  The  plan 
is  suggestwl  by  J.  S.  (;ibbs.  Dallas,  Texas. 

Henry  H.  Peebles,  of  Cleveland,  Ohio, 
sends  us  Fig.  13,  and  says:  "Make  a  relay 
on  end  of  spark  coil  and  connect  In  series 
with  a  bell  and  battery.  Contact,  in  case  of 
trouble  on  the  line,  will  be  at  U.  The  spark 
coil  to  be  connected  up  in  the  usual  man- 
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ner. 

W.  J.  Barber,  Xorth  Adams,  Mass.,  com- 
ments on  Mr.  Williams*  system  as  follows: 
"The  alarm  resistance  wire  should  be  of 
suitable  size  to  operate  upon  the  circuit  in 
question.  If  of  high  resistance,  or  very 
long,  or  very  fine  wire,  resistance  wire 
should  be  fine  also.  In  Fig.  15  the  contact 
arnirtgemont  is  shown.  A  Is  a  spring  tend- 
ing to  touch  til?  contact  block  and  B  should 
be  iron  wire  about  22  or  24  B.  &  S.  gauge. 
(For  wiring  plan,  see  Fig.  14.)  The  Idea  Is 
to  let  all  the  current  that  goes  to  lighter  or 
burners  traverse  the  spring  and  resistance 
wire,  so  that  if  It  is  on  long  enough  to  heat 
the  same.  It  will  expand  and  allow  the 
spring   to    touch    the   contact    of    the    bell 


circuit.  The  time  element  is  goyemed  by  the 
size  of  the  w*lre,  longer  wire  being  slower  to 
respond.  The  alarm  can  be  gauged  to  sound 
in  from  10  seconds  to  two  minates  after 
ground  or  short  circuit. 


♦«•" 


SCAFFOLD  BRACKET  FOR  A 
LADDER 


A  good  scaffold  bracket  for  a  ladder  Is 
shown  in  the  accompanying  illnstratlon.  It 
is  made  of  lyi%Aa.  flat  iron  and  1-in.  ronnd 
iron.    The  key.hoies  at  A  are  for  adJustiDg 
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Scaffold  Bracket  for  a  Ladder 

the  slant  of  the  ladder.  The  bracket  may 
be  used  on  the  Inside  of  the  ladder  for  low 
work,  or  on  the  outside  for  high  work.— 
Contributed  by  (;.  B.  HIskey,  Berlin,  Nevada. 

TO  DRIVE  FLIES  FROM  THE  HOUSE 


During  the  fall  flies  are  often  a  greater 
nuiwmce  than  at  any  other  time  of  the  year. 
A  good  way  to  rid  the  house  of  them  is  to 
saturate  small  cloths  with  oil  of  sassafras 
and  lay  them  in  windows  and  doors.  The 
flies  will  soon  leave.— Contributed  by  B.  F. 
Lamb,  Minier,  111. 

The  Department  of  Agriculture  are  exper- 
imenting with  the  cold  storage  preservation 
of  seiHls  which,  If  kept  In  a  warm  place,  are 
subject  to  attack  from  insects  which  batch 
eggs  among  the  seeds. 


TO  DETECT  GROUNDS  AND  SHORTS 

Tl)c  OQtflt  illuslruleij  herewith  la  useful 
for  detecling  grounds  and  shorts  In  arniH- 
ture  and  Geld  winding  and  savca  the  extra 
work  of  tesiijig  every  now  and  tben. 


Orouad  Delecting  Device 

When  Ihore  Is  n  ground  the  16  eiindle- 
power  light  Is  turned  on.  Shorts  may  be 
Cciund  by  connecling  wire  B  to  the  brass 
box  UB  tndlciiled  liy  Ihe  dotted  lines.  If 
tberc  In  any  nmount  of  wire  on  ibe  leel,  the 
ItEht  will  burn  dimly  and  ivhen  a  short  Is 
made  In  tbe  winding  the  lump  will  burn 
brighter.— Contributed  by  U,  R,  Van  Valkeu- 
burg,  2212  E.  Luke  Ave.,  Seattle,  Wash, 


working  into  the  pitted  spots  and  Irregular- 
ities as  tbey  broke  off.  The  dust  left  can 
best  be  removed  by  a  fine  wire  hruBh.  leav- 
ing the  surfaec  of  tbe  pipe  clean  and  bright, 
ready  for  receiving  the  pnlut. 


HOME-MADE  GASOLINE  TORCH 

Procure  .^n  old  tin  t-iin,  pint  size,  with  p 
screw  top,  for  holding  the  gasoline.  Punch 
fi  hole  lu  the  center  of  tbe  top  and  Insert 
a  piece  of  \i  in.  gns  pipe  to  within  %  In. 
of  the  bottom  of  the  can,  letting  the  pipe 
I'Xiend  out  of  the  can  4  or  5  in.,  soldering 
It  in  position.  Screw  a  common  cap  ou  I 
rif  the  pipe  and  drill  eight  or  ten  bole^ 
iiroiind  Ihe  cap.  Fill  the  pipe  with  wicking 
I  IT  asbestos. 

When  ready  to  light  the  burner,  heat  tbe 
■■an  on  (he  top  and  hot  gas  will  flow  from 
the  holes.     When    lighted    It   will  burn   rta 


A  METHOD  OF  CLEANING    RUSTV 
PIPE 


At  the  annual  meeting  of  the  Paciflc  Coast 
Oaa  Association,  In  San  Francisco.  In  July. 
an  Interesting  experience  on  the  cleaning  of 
rUBty  pipe  was  described.  Some  plain  and 
Bteel  tubing  for  use  in  high  pressure  lines 
came  from  the  factory  to  the  point  of  ship- 
ment on  fiat  cors,  and  In  consequence  was 
hadly  rusted  before  It  could  be  gotten  un- 
der cover-  Cleaning  machines  not  being 
Ini mediately  available,  a  part  was  cleaned 
by  hand  and  efHcient  tools  proved  a  serious 
problem.  Coarse  and  fine  flies  were  not 
r  jnuch  of  a  sncceas,  because  they  would  not 
U!tean  out  pitted  si>ota  and  Irregularities  In 
RU^  surface  of  the  pipe  without  removing 
rraltiable  metal.  Emery  cloth  and  sandpaper 
did  not  last  long  enough  to  make  a  show- 
ing. Steel  wire  casting  bnishes  proved 
quite  elllcient,  coarse  brushes  being  used  to 
lOOBeo  the  larger  pieces  of  scale  and  rust 
and  fine  brushes  to  work  Into  the  pita  and 
clean  the  dust  off.  Soft  red  brick,  such  as 
woDid  be  used  only  for  fllilng,  and  furnace 
fUtg  ven  found  excellent,  the  One  partlclea 


OMollDe  Torch 


steadily  and  brightly  us  gas  light  This  1 
a  handy  torch  for  use  around  the  shop  or 
outside,  as  It  takes  a  very  strong  wind  to 
blow  it  out.— Contributed  by  Thlede. 

Shop  Xotes  for  1908  will  be  ready  Decem- 
ber iBt.  Order  your  copy  now,  Price,  5(1 
veuttL 


HOW  TO  MAKE  YOURSELF  A  DESK 

In  constructing  tbia  desk  care  must  be 
taken  In  particular  to  alwuyit  tiave  tbe  pieces 
oT  wood  of  exDctlr  tbe  rlf^lit  dimensions  and 
cut  wltL  square  angles.  Furtlicr  than  tbis 
tbe  work  presents  uo  difficulties  to  one  of 
average  ability.  Oak  la  ttie  most  suitable 
wood  for  tbe  purpose,  though  white  wood 
makes  a  nice  desk  also,  says  tbe  Engineering 
World. 

Make  tbe  side  pieces  60  In.  long,  IS  la. 


wide  and  %  in.  thick,  with  curved  openings 
6  In.  high  and  S  In.  wide  at  the  boltotu. 
Send  tbe  sidea  to  the  mill  to  have  the  pieces 
cut  out.  sending  u  drawing  Hhowlng  what 
yon  want  done,  also.  Make  the  bevel  at  the 
top  45°  or  3  In.  ciich  wiiy.  Cut  the  four 
cross-pieces  from  '^^-In.  material  24^  In. 
long,  two  of  tliem  Vi  In.  wide  for  the  top 
and  bottom  nnd  two  llVi  in.  wide  for  the 
middle.  In  tbe  lop  and  bottom  pieces  cut 
ii-in.  rabbelM  on  the  back  Inner  edge  for 
the  iiacklng.  whicb  should  be  of  Vj  In. 
matchni  slock.  Cut  grooves  Vi  In.  deep  in 
tbe  side  pieciti  to  receive  the  tross- pieces. 
Place  llie  I<>i>  piece  5  In.  from  the  top  of 
tlie  siili-  plci'cs.  tile  second  cross-piece  place 
14H  In-  lower,  the  third  1296  In-  lower  yet 
nnd  the  bottom  piece  10  inches  lower  than 
tiip  third  pli'iT  and  8',i  In.  nliove  the  floor. 
ilnke  the  partitions  for  the  pigeon  boles 
of  %-ln.  moterinl  10  In.  wide,  two  pieces 
being  23H  in.  long,  two  9  In.  long,  two 
e?i  In.  long  nnd  two  6  In.  long.  Nail  the 
two  end  pieces  to  the  ends  of  the  cross- 
pipccfl,  then  nail  tlie  two  vertical  pieces  in 
place,  first  nailing  to  tliem  the  ends  of  tbe 
two  short  shelves.  Nail  the  other  ends  of 
ae  abort  Bbelves  tbrongb  tbe  end  pieces. 


Attach  tbis  frame  to  the  desk  by  «»wt 
put  through  from  tbe  Inside.  When  tbe 
backing  la  on,  further  support  tbe  rrame  by 
u  t^-ln.  square  strip  screwed  to  the  back- 
ing. Tbe  bucking  should  be  In  se^In. 
lengths  and  may  be  nailed  on  with  small 
nails. 

Make  tbe  drop-lesf  from  two  pieces  gined 
up,  24  In.  long  by  14^  In.  wide.  Fit  a  clest 
2  In.  wide  nnd  %  in.  thick  at  each  end  to 
corresponding  rabbets  cut  on  the  upper  side. 
After  fitting  and  gluing  the  cleats  keep  the 
shelf  in  clamps  until  the  glue  Is  dry.  At- 
tach the  shelf  to  the  desk  with  oraamental 
T  binges  of  brass  or  black  Iron  and  pnt  on 
side  chains  hh  shown.  Fit  a  lock  to  the 
outer  edge  and  to  the  Inside  upper  comers 
of  the  case  glue  stop  blocks  to  hold  the  leaf 
flush  when  desk  is  closed. 


WASHINQ  WA5Te 

'  Though  waste  Is  cheap.  In  a  plant  where 
economy  In  alt  branches  is  practiced,  a  good 
metiiod  of  cleaning  it  for  second  ase  will 
not  l>e  scorned.  Save  the  waste  as  it  Is 
used,  allowing  It  to  accumulate  In  a  recep- 
table  provided  for  It.  When  snfllclent  Is  oa 
band  fit  up  an  old  barrel  with  a  beating 


Waiic-Wublng  AppanrtM 


coll,  says  a  correspondent  of  the  En^neer^ 
Review,  fill  It  half  full  of  water  and.  using 
sal-soda  or  soap,  boil  the  waste  until  it  Is 
clean.    When  dry  it  will  be  as  good  as  new. 

"A  wooden  floor  laid  over  hollow  tile  or 
concrete  wllli  not  more  than  H-Iil  space  be- 
tween the  wood  and  concrete,  bums  verj 
slowly,  and  would  have  but  little  effect  1b 
feeding  u  fire."— Kidder. 

Life  suliseriptlon  to  Popular  Uecbanlcs, 
only  (10  or  sent  Ave  years  for  $3-  Addressea 
may  t)e  changed  as  often  as  desired. 
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AN  INEXPENSIVE  JACK 

A  Jack  suitable  lo  me 
maj  be  coDBtructed  at 
ae  follows: 

Take  an  ordfunry  machine  Iwit  (FIr.  II 
any  size  aod  Icngtb  tbut  will  hear  tbe 
weight  to  be  lifted  or  let  down— say,  Vj  to 
%  In.  diameter  by  4  in.  to  10  In,  long. 
Get  8  hloek  4i4il2  [n.  nnd  horp  a  bole  about 
U  In.  larger  In  diameter  than  the  bolt 
tbrongh  the  center:  also  cut  a  morll@e  the 
siKe  of  the  nut  oh  at  a.  Fig.  2.  The  mortise 
Is  to  keep  tbe  nut  from  (urnlni;. 

Get  another  block  aliout  2i4sl2  tn.  and  on 
one  aide  la  the  center  fasten  a  plate    (b. 


An  ordinary  bolt  is  only  threaded  an  Inch 
or  so  nt  tlie  point  end,  therefore  only  a 
Kliorl  lift  or  release  cuu  lie  made  ot  a  time. 
To  raise  or  lower  more  tban  the  thread  will 
allow,  two  Jacks  of  Blmilar  construction 
would  hasten  matters,  using  one  until  tbe 
thread  is  esbausted,  then  setting  the  other 
and  using  Its  limit  of  thread;  then  setting 
the  Brst  Jack  again,  nnd  so  on  until  the 
weight  Is  adjusted  as  required.  If  only  one 
jack  Is  used  It  will  1)e  necessary  to  block 
up  for  each  adjustment.  If  a  long  lift  or 
lowering  Is  desired  and  a  tap  and  die  are 
handy,  it  would  be  well  to  thread  the  bolt 
lo  within  nn  incb  or  so  of  Its  bead;  thlB 
will   give   a   longer  movement  of  bolt.     A 
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Fig.  3)  1*  to  H  In,  thick  and  2  to  4  In. 
square  or  round.  If  tbere  are  not  holes 
drilled  In  the  plate,  fasten  It  to  the  block 
by  driving  In  four  or  five  nails  at  Its  edge 
■nd  allowing  llie  beads  of  the  nails  to  hook 
•  over  the  edge  of  the  plate. 

When  blocks  A  and  B  are  ready,  place 
bloL'k  A  on  the  base  or  foundation,  setting 
tbe  boll  and  nut  In  tbe  hole  and  the  mor- 
tise, the  head  of  tbf'  holt  l>elng  up,  and  put 
block  B  with  plate  li  on  the  head  of  the 
bolt  on  the  underside  of  the  weight.  (See 
FJg-  4.)  Fit  a  pipe  wrench  (d)  around  the 
atem  of  tbe  bolt  (c)  and  proceed  to  tighten 
or  release  as  the  case  requires. 


Jack  of  this  description  will  lift  a  very 
heavy  load;  the  writer  has  one  In  use  that 
Is  made  out  of  a  machine  bolt  %  in.  In 
diameter  and  3\<.  In.  long  that  cost  3  cents, 
and  which  lifts  one  corner  of  a  hoiiee. 

A  Jack  for  general  use  can  be  made  at 
small  coat,  as  follows:  Get  a  machine  bolt 
^  to  1  in.  Id  diameter  and  10  to  12  tn.  long. 
Have  it  threaded  to  within  one  or  two  Inches 
of  the  head  and  make  a  counterslck  {e,  Fig. 
T)  in  the  head  of  the  bolt.  Make  a  sijuare 
box  (Fig.  6)  out  of  %-ln.  strong,  light  limber 
and  fasten  n  block  about  2  In.  tlilck  l)y  4  to 
B  In.  Hiiuare  (d,  Fig.  6)  at  the  top  of  tbe 
bos.     In   tbe    teWet    ot  ftfta  XiVnii.  w&.  % 
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mortise  for  a  nut,  as  at  a,  Fig.  2.  At  the  bot- 
tom fasten  a  pasteboard  2  in.  thick  and  6  in. 
square.  Prepare  a  block  as  at  B,  Fig.  3, 
fastening  the  plate  in  this  case  with  coun- 
tersunk screws  and  a  bolt  with  a  sharp - 
pointed  head  (f,  Fig.  8)  in  the  center.  This 
bolt  is  to  set  In  countersink  in  head  of  bolt 
at  e.  Fig  6. 

A  better  and  more  substantial  way  Is  to 
make  a  screw  with  a  permanent  swivel 
plate,  as  follows:  Have  the  bolt  forged  for 
the  purpose.  (See  Figs.  9  and  10.)  Have 
the  square  head  set  about  an  inch  below 
the  point  end,  then  turn  down  the  point  end 
(g)  about  half  its  diameter  for  a  distance 
%  in.  longer  than  the  thickness  of  the 
swivel  plate  h.  Plate  h  should  bo  %  to  l^  in. 
thick  and  abont  3  to  4  in.  square  with  a  hole 
bored  In  the  center  of  the  same  size  as  pin 
g  and  slightly  countersunk  on  one  side  to 
make  swivel,  taking  the  place  of  block  B, 
F\g.  3,  thus  making  a  cheap  and  handy 
Jack.— Contributed  by  C.  N.  I^eonard,  1319 
Barth   avenue.   Indianapolis,  Ind. 
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HOME-MADE  WHEAT  HEATER  FOR 

A  MILL 


For  the  country  mill  where  steam  is  not 
U8<kI  u  home-made  wheat     heater  will     be 
found  s(»rvicoal)lo.    The  American  Miller  de 
scribes  such  an  installation. 

Cut  a  hole  in  the  middle  of  a  stove  pipe 


w»ooe  S^owT 
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Home-riadc  Wheat  Heater 

and  Join  two  Imlf  links  of  pipo  on  each  side. 
('ov«'r  the  ends  of  tlH»  short  pieces  with 
slHM't  iron.  iiinkiuK  an  opening  in  each  large 
enough  to  adn»it  a  2-in.  gas  pipe.  Run  the 
gas  pipe  from  the  woo<lcn  spout  at  the 
wheat  bin,  through  the  hot  air  chamber  so 


made  to  the  rolls.    The  store  pipe,  of  coane^ 
runs  from   stove  to  chimney.     Keep  up  a 
good  fire  in  the  stove  and  the  wheat  as  it 
moves  through  the  gas  pipe  will  be  put  in 
good   condition  for  grinding. 

CONVENIENT  STENCIL  HOLDER 


For  applying  stencil  decorations  a  new 
stencil  holder,  a  recent  Invention,  will  be 
found  convenient.  The  device  holds  the 
stencil  in  working  position  against  either  a 


Stencil  Holder 

side  wall  or  a  coiling  while  the  pattern  is 
boing  reproduced  ui)on  the  surface  against 
which  it  rests.  The  holder  is  adjustable  to 
any  height  witliin  its  limit  and  is  also 
coliapsllile,  making  it  convenient  for  trans- 
portation from  one  job  to  another. 


■♦-^ 


TO  DRESS  UP  A  HEXAGON 

Turn  tiic  work  round  in  the  lathe,  caliper 
the  diameter  and  lile  a  flat  on  round  eqaal 
to  one-lialf  the  diam- 
eter. File  the  next  side 
of  the  hexagon  in  the 
same  way,  and  let  the 
ed!;e  of  this  flat  just 
reach  the  <.»dfre.  of  the 
first  fiat.  Proeeed  in 
this  way  until  the 
eight  sides  are  liled.  Tf  earefully  done  the 
work  will  come  out  exactly  as  shown  in 
the  sketel).— C'ontributnl  by  K.  A.  Snstina, 
Stevens  Point,  Wis. 


^*  » 


Life  subscriptions  to  Popular  Mrrhartcj, 
$10,  or.  sent  five  years  for  $3. 
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TO  FIREPROOF  PAPER 


By  immening  paper  (plain,  piloted  or 
written  on)  in  a  strong  solution  of  alum 
water  and  then  drying  it,  the  paper  will  be 
made  fireproof.  Some  paper,  however,  re- 
quires several  Immersions  and  must  be  im- 
mersed and  dried  until  saturated.  Test  by 
holding  saturated  paper  in  the  flame  of  a 
lighted  candle.  Money  can  be  fireproof ed 
In  this  way.— Contributed  by  John  Weldon, 
433  Ck)lumbia  St,  Brooklyn,  N.  Y. 


CONI^ECTINQ  UP  AN  ALARM  CLOCK 
TO  RING  AN  ELECTRIC  BELL 


Construct  a  shelf  6  in.  x  4  in.  of  any  hard- 
wood. Get  a  strip  of  thin  brass  4  in.  x  %  in. 
Bore  a  small  hole  %  In.  from  each  end  to 
admit  a  small  round-headed  screw.  Screw 
the  brass  strip  1^  in.  from  the  front  edge 
and  1  in.  from  each  side  of  the  shelf. 

When  this  is  completed  make  a  contact 
point  out  of  a  piece  of  No.  16  iron  or 
copper  wire  about  4  in.  long.  Bend  one  end 
of  this  wire  in  the  shape  shown  at  A,  Fig.  1, 
so  that  %  in.  of  the  end  at  the  center  of  the 
coils  will  project  at  right  angles  to  them. 
Bend  the  other  end  of  the  wire  so  that  It 
can  be  fastened  to  the  shelf.  Fasten  this 
contact  point  2  In.  from  the  brass  strip  and 
2%  In.  from  the  right  hand  side  of  the  base. 
The  distance  from  the  center  of  the  coiled 
part  to  the  base  should  be  3  in.  B,  Fig.  1, 
shows  a  aide  view  of  this  part. 

Remove  the  alarm  key  from  the  clock,  and 


==.  ALARM 
KEY 


CONTACT 
^    KEY 

Fig.  3 


cujCKSHOwmaium  alarm 
i(PfiSLin 

If  it  has  square  comers  cut  It  so  it  may  be 
bent  in  the  shape  shown  at  C,  Fig.  2,  if  it 
is  found  fasten  a  piece  of  No.  16  wire,  bent 
In  the  abspe  Indicated  at  C,  to  it,  using 
WfeVi  to  )kM  it  in  place. 


Connect  one  wire  from  the  electric  bell  to 
one  of  the  screws  in  the  brass  stilp  and 
connect  the  other  wire  to  the  contact  point. 
Set  the  clock  on  the  shelf  with  the  front 
legs  resting  on  the  brass  strip  and  so  the 
contact  point  is  a  little  to  the  right  of  the 
set  key.  The  clock  may  be  taken  down  to  ' 
wind,  and  in  winding  the  alarm  only  one 
turn  is  necessary.  Leave  the  bent  part  of 
the  key  pointing  upward  so  that  when  the 
alarm  goes  off  the  key  will  turn  downward, 
striking  the  contact  point  and  closing  the 
circuit  remaining  so  until  someone  comes  to 
move  the  clock,  and  stop  the  ringing.  The 
advantage  of  this  method  is  that  there  are 
no  connections  to  loosen  when  the  clock  Is 
taken  down  to  wind.— Contributed  by  R.  M. 
Taylor.  Cincinnati,  Ohio. 


HOME-MADE   SCREWDRIVER   AND 

NAIL  PUNCH 


A  good  screwdriver  can  be  made  out  of 
an  old  flat  file  about  8  in.  long  by  grinding 
it  smooth  on  both  sides  and  on  the  edges 


Home-Made  Screwdriver  and  Punch 

to  the  shape  of  a  screwdriver.  One  of  these 
screwdrivers  after  a  year's  use  is  as  good 
as  when  first  made. 

A  nail  punch  may  be  made  of  an  8-in. 
rat-tail  file  by  taking  a  piece  4  in.  long  out 
of  the  middle  and  grinding  the  point  half 
smooth  and  leaving  the  other  half  as  It  is.— 
Contributed  by  Edgar  Robertson,  Castleton, 
i\.   Y. 
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LINSEED  OIL  AS  FLUX  IN  TIN- 
NING ROOFS 


Tin  roofs  need  have  absolutely  no  pre- 
paration previous  to  painting,  if  the  tin* 
smith  uses  linseed  oil  for  a  flux.  The  oil  is 
not  quite  as  rapid  as  rosin  or  acid,  but  it 
leaves  nothing  objectionable  to  be  dealt 
witli  afterwards.  Acid  will  run  into  the 
seams  and  cause  corrosion,  while  rosin  is 
extremely  hard  to  remove,  especially  from 
pits  and  irregularities  in  the  surface.— Con- 
tributed by  James  H.  Beebee,  Rochester. 
N.  Y. 


RINQ  WIRINQ   AND  DISTRIBUTION 

Circuit  distribution  In  cloaely  liullt  dis- 
tricts Is  a  problem  wlilch  differs  largely 
from  that  encountered  In  suburban  or  rural 
localities.  Tbe  moat  Improved  metbod  utH- 
lEee  a  scheme  called  TUe  Block,  says  tbe 
American  Telephone  Journnl.  Id  tbe  center 
of  blocks  consisting  of  tbe  area  enclosed 
wltbln  four  streets,  terminal  boxes  are  In- 
stalled. From  tbere  tbe  twisted  pairs  are 
run    tbrough    rings    fastened    to  fences  or 


RIdk  WIriDi,  Showinc  Detail*  ot  IniUllaUoa 

walls,  and  In  tbis  manner  distributed  to  tlie 
BubBcrlt>ers'  stations.  Tbe  cuble  leading  to 
tbe  terminal  box  Is  brougbt  In  underground 
and  the  box  placed  In  a  dry  cellar  to  n-hlcb 
access  can  be  readily  secured  at  oil  times. 
The  HU|)ports  employed  for  this  method  of 
distribution  conslsl  of  Iron  screw  cj-ch  or 
rings  not  smaller  than  No.  4,  and  of  suffi- 
cient size  to  allow  all  tbe  present  and  pros- 
pective lines  along  any  route  to  readily  pass 
through  tbeni  without  binding.  These  sup- 
ports should  be  covered  with  an  Insulating 
enamel  which  not  only  adds  to  the  resist- 
ance of  the  line  in  damp  weather,  but  also 
prevents  to  a  large  extent  any  chaUng  of 
tbe  Insulation  wiien  the  wires  are  pulled  In. 
These  rings  an>  shown  at  B  In  tbe  acconi- 
panjing  Illustration.  In  placing  tboni.  If 
lu  brick  or  stone,  the  bote  should  lie  drilled 
and  u  woo<1eu  plug  driven  In  to  give  a  suf- 
Itdently  strong  holding  point  for  tbe  screw 
tiireud.  Insulated  rings  shiiulil  never  be 
driven  In.  as  by  so  doing,  the  enamel  will 
be  cracked  iitl".  destroying  Its  insulating 
quality,  and  also  forming  a  rough  surface 
npon  tlie  ring  whl<-h  will  wear  away  the 
Insulation  upon  tbe  wire.  For  turning  cor- 
ners, rings  with  iin^lc  Irons  In  place  of  tbe 
screws  should  1k'  employed.  Where  tin- 
line  route  Is  along  fences  no  trouble  will  lie 
experienced  in  screwing  tlie  eyes  to  the 
woodwork.  At  the  flnai  ring  wbere  tbe 
twlstiHl  pair  leaves  the  rnn  to  enter  a  sub- 
Hcriher's  prentises,  It  sliould  Ix-  Iiippol  off 
Bs  shown  at  C.  Thte  gives  additional 
strength  to  tbe  circuit  and  preveota  tbe 
Wires  Bllpplnfc. 


This  method  of  distrlbatloii  la  slghUr  and 
affords  excellent  protection  to  tbe  clrcnlta 
In  cases  of  storm,  by  holding  them  close  to 
tbe  building  or  fence,  which  Acts  mm  a  aUeM 
against  the  wind. 


SAND  me  SECOND  COAT  OF 
PAINT 

It  the  second  coat  of  paint  Is  well  sanded 
with  fine  sand,  it  will  not  need  to  be  painted 
iigain  In  twenty-flve  years,  writes  Jsmes  H. 
Beehee,  of  Rochester,  N.  Y.  Use  seuAore 
sand,  well  washed  and  freed  from  all  Im- 
purities. 


HAND-PACKER  FOR  SACKING 
FLOUR 


The  accompanying  sketch  shows  ■  bandj 
packer  for  sacking  flour  by  hand.  There  li 
little  to  explain  In  tbe  sketch,  as  anyone 
can  see  at  a  glance  all  that  Is  required  to 
muke  It.  It  can  be  put  on  any  hand  packer, 
says  American  IMIIler. 


HaBk'PKktr  for  SacklBS  Fioar 


It  cnn  lie  made  by  anyone,  and  alt  that 
IH  reauired  Is  a  2x4,  a  rope,  rope  puller  ""^ 
weights  to  little  more  than  counts 
and  draw  up  the  aack  platform. 


METHOD  OF  WINDING  COILS 


HOW  TO  PRESERVE  POSTS 


In  replacing  some  burnt-out  coils  In  a 
coatrolter  I  bit  on  tbe  accompanying  kink, 
writes  0.  N.  Tait,  electrician.  Mountain 
View.  Callfonita: 

In  a  piece  of  14-iD.  iron  12  or  14  In.  long 


Wood  can  be  made  to  last  longer  than 
iron  if  treated  according  to  the  following 
directions,  writes  Antbony  Haeelman,  80 
Morton  street,  Newnrlt,  N.  J.: 

Into  boiled  Unseed  oil  stir  pulverlssed  coal 
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□aad  Coll-WlDdlDg  Method 
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drill  two  holes,  one  near  eacb  end.  Over 
Ibis  rod  slip  two  common  bushings,  such 
as  are  used  to  go  through  walin.  Have  the 
Iieads  of  the  bnsblngs  a  way  from  cncli 
other,  and  use  gummed  paper  to  hold  the 
ends  togelher.  Then  wltb  a  piece  of  as- 
bestos paper  take  one  turn  around  the  tubes, 
tiolding  this  In  place  with  gummed  paper 
also.  Put  tbe  work  In  the  latbe  and  wind 
on  the  wire  itg  own  width  apart.  Cut  off 
the  wire  anil  put  the  other  end  In  the  other 
hole.  Then  take  tbe  work  out  of  tbe  lathe 
and  place  in  a  gas  flame,  turning  It  once, 
until  the  wire  is  red  hot  all  over.  Allow  to 
cool  slowly;  by  doing  this  the  wire  may 
flaally  be  cut  off  without  clanger  of  its  un- 
winding. When  cold  coat  with  shellac.  Knot 
llie  ends  of  the  wire  and  you  will  have  a 
coil  that  la  noncombustlble  and  can  easily 
be  removed  from  the  mandrel. 

I  have  a  set  ot  these  colls  in  a  controller 
on  a  huge  rotary  preei  and  tbe;^  have  given 
good  service  under  hard  usage. 

TO    FIND    HOW  MUCH  GRAIN  ANY 
BIN  WILL  HOLD 

For  finding  how  many  bushels  of  grain 
any  bin  will  bold  try  the  short  cut  of  multi- 
plying the  length.  l)readth  and  helR'bt  in  fe^'t 
logelbcr  ami  then  mnlllply  by  0.8.  The 
result  will  be  the  number  of  bURbcl.i  tlic 
bit)  will  bold.  This  rule  Is  shorter  than 
tbe  old  rule,  saya  tbe  Grain  Man's  Guide, 
And  is  accucate. 


until  the  misture  la  of  the  conaiatency  of 
paint.     Put  a  coat  of  this  over  the  timber, 
and  there  Is  not  a  man  living  who  will  s 
it  rot. 


HOW  TO  HEAT  LARGE  BODIES  OP 
WATER 

Large  ToIumpB  or  water,  such  as  ( 
taincd  in  swimming  tanks,  etc.,  can  be  rap- 
Idly  heated  by  means  of  the  arraugenient 
shown  In  the  Illustration.  It  consists  of  an 
ejector  having  space   for  steam  around  a 


catlDg  Larac  Bodlc* 

central  tube  through  which  the  water  pass- 
ea    The  steam  la  turned  on  and  rushes  out  i 
of  the  concentric  opening,  drawing  the  wa-  j 
ter  after  it.    One  hundred  gallons  of  v 
can  be  raised  SO  degrecB  in  tliree  minutes  la  | 
IhlM  way  with  only  a  Vj-ln.  steam  connec- 
tion,  and  a  l<^in,  water  Inlet,  or  In  one  J 
minute  with  a  1-In.  steam  pipe  and  a  S^-ln,  j 
water  opening- 
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HYDROFLUORIC    ACID  vs.  SUL- 
PHURIC ACID  FOR  PICK- 
LING CAST  IRON 


By  F.  W.  Hobbf,  EleotropUter. 


The  use  of  hydrofluoric  acid  for  pickling 
cast  iron  preparatory  to  poIlKhIng  and  plat- 
ing marks  a  great  stride  in  the  reduction 
of  cost  and  quality  of  work  produced.  The 
old  method  of  pickling  with  sulphuric  acid 
was  very  unsatisfactory  at  l>ost;  in  spite  of 
tlie  various  alkali  batlis  used  after  pick- 
ling, the  work  nearly  always  behaved  badly 
in  the  nickel  i)ath,  owing  to  the  acid  remain- 
ing in  the  pores  of  the  Iron,  and  the  result 
was  a  dark  unslgtitly  deposit,  especially 
in  the  backgrounds  or  unpolished  surfaces, 
and  a  contaniinutod  solution.  Suppose  a 
plain  surface  is  to  be  pickled:  If  the  sand 
is  burne<l  in  in  patches,  which  Is  often  the 
case,  the  acid  must  work  its  way  under  the 
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Apparatus  for  Pickling  Castings 

HMfiil,  fllssolvlng  the  iron,  thcn»by  freeing 
till*  hmikI;  lit  the  snin(>  time  the  acid  is  going 
iiiijrii  d<M>jKT  into  the  <*xp<>sed  places  where 
iInTf  is  rin  sand:  rn'sult,  an  uneven  snrfaco 
ri'<Iiiirin;;  oxtra  work  to  grind  it  <*v«»n  again. 

ll.vflrnfluorlc  acid  has  very  little  cffrrt 
ii|Min  hi^n.  l)Ut  dis.solv«'s  sand  vim'v  fn»ely 
II ml  then-in  lies  the  s<MTet  of  Its  superiority, 
lis  nsi'  resnits  in  a  smooth  ;:roy  casting  free 
ff-oni  sand  and  scale,  and  one  whict).  wtn>n 
iin^ii'd  and  soaktHl  for  ten  or  fifteen  minutes 
In  lime  water,  will  ;;rind  easily  and  come 
finf  of  the  nU-k(*I  Itath  a  ptTfeet  wliite.  and 
tlie  condition  of  th«>  solution  will  not  be  af- 
feeted  ill  tlie  least.  After  usin;r  hydrofluoric 
aeld  f<»r  two  years,  I  ean  positively  say 
liiat  tin*  use  of  sulphuric  acid  for  plekllng 
Is  simply  a  loss  of  time  and  material  as 
eompared  to  hydn»fluorIc.  Hydrofluoric 
saves  emery,  glue,  wheels,  solution  and 
tirnt'  and  produces  a  far  ]>etter  <'Iass  of  work 
flian  eould  Ik'  liad  by  file  use  of  sulphuric 
arid   or   no   a<'id. 

A  rrinvenient  melhtHl  of  using  the  neld  Ir 

^hff^rt  In  the  accompanying  iikotcb.    At  the 

-  bench  a  trifle  higher  thsn  top  of 


the  tanks.  On  this  bench  Is  a  diallow  lead 
tray  large  enough  to  permit  the  barrel  of 
acid  to  be  stood  in  it  A  small  lend  pipe 
leads  to  the  first  tank,  which  shonld  be  lead- 
lined  with  seams  bnmed,  not  soldered.  This 
tank  is  to  contain  the  acid,  one  part  to  fif- 
teen parts  of  water.  Tank  Na  2  Is  for  clear 
water,  and  Tank  No.  3  for  hot  lime  water. 
The  lime  water  can  best  be  heated  by  In- 
serting a  coil  of  steam  pipe.  Above  the 
tank  is  a  track  with  a  set  of  small  falls 
cH)nnected  to  a  truck  on  the  track.  The  cage 
or  car  is  made  of  soft  wood  doweled  to- 
gether with  wooden  dowels  and  slung  from 
falls  by  nn  fron  strap  sheathed  in  lead  pipe. 
The  cage  is  flrHt  loaded  and  lowered  Into 
tank  No.  1,  then  raised,  run  along  the  track 
and  lowered  into  No.  2,  then  up  and  along 
and  into  No.  3,  then  up  and  run  hack  and 
lowered  on  to  piec*es  of  scantling  placed 
across  No.  2,  where  it  may  dry  by  the  heat 
causcHl  by  the  hot  lime  water.  Have  two  or 
more  heavy  hoops  made  and  rolled  In  hot 
lead,  and  when  a  barrel  of  acid  is  received, 
place  the  hoops  on  as  a  protection,  should 
the  acid  find  its  way  through  the  pitch  lin- 
ing and  attack  the  slender  hoops  on  the  bar- 
rel. Put  a  strap  on  the  barrel  and  raise  It 
into  the  tray,  then  puncture  the  side  near 
the  lower  head  with  a  nail  in  such  manner 
tliat  when  the  acid  runs  out  it  will  strike 
in  the  tray  and  be  conducted  to  the  tank 
by  tlie  small  lead  pipe.  When  the  proper 
amount  has  been  drawn  off,  stop  up  the 
puneture  with  a  wooden  plug.  Should  thlA 
leak  a  little  or  should  the  joints  leak  a  little. 
the  acid  will  b(»  conveyed  by  way  of  tray 
and  pipe  to  the  tank  so  none  will  be  lost 
^^■hen  the  barrel  is  empty  It  may  be  low- 
ered and  the  heavy  hoops  knocked  off  for 
use  on  tiie  next  iiarrel. 

T1m»  arid  is  shipped  in  pitch-lined  barrels 
or  N'ad-IIned  earboys;  the  carboys  soon  be- 
ronie  leaky,  owing  to  rough  usage  in  trans- 
portiitlon  and  are  expensive;  therefore,  I 
recommend  that  ttie  barrels  be  nsed  for 
iransportatlcm. 

MADE  A  WASHER  OF  A  KEY 


While  looking  for  a  washer,  which  I  failed 
to  And.  I  ran  acrosR  an  old  brass  key  with 
a  round  ring  at  the  top  and  flattened  at 
iMitli  Hidefi.  Vslng  a  cold  chisel,  hammer  and 
flie  r  cut  the  ring  off,  then  filed  It  perfectly 
round.    It  worked  like  a  cliarm  t» 

•*i|d  hr  W 
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HOW  TO  TIE  A  JURYMAST  KNOT 


This  knot  Is  also  known  as  a  mast- 
bead  knot  and  a  bottle  bitch  and  is  used  at 
the  top  of  a  temporary  derrick  in  place  of 
a  mast  iron  to  fasten  the  ^ys  to.  A  corre- 
spondent of  the  American  Machinist  tells 
how  to  tie  the  knot 


these  two  bights  with  the  left  thumb  and 
forefinger,  measure  off  another  6  in.  and 
throw  the  last  '*bight."  Place  it  on  top  of 
the  last  one  made  and  you  have  Fig.  3. 
Take  the  part  E  in  the  last  bight  at  Fig.  3 
and— while  holding  the  other  parts  in  place 


ric.1 


no.  3 


nc.  4 


FIC.S 


^     FIC.6       ^ 


Take  a  piece  of  stout  cord  and  hold  It 
between  the  thumb  and  forefinger  of  each 
hand  with  a  space  of  about  6  in.  be- 
tween the  hands.  Then  twist  the  cord  right- 
handed  with  the  thumb  and  forefinger  of 
the  right  hand  only.  This  will  throw  up  a 
"bight"  like  Fig.  1,  with  the  part  A  under  B. 
Grasp  the  loop  thus  formed  between  the 
thumb  and  forefinger  of  the  left  hand  at 
the  point  where  the  two  parts  cross.  Then 
moYe  the  thumb  and  forefinger  of  the  right 
hand  along  the  cord  about  6  in.,  and 
throw  up  another  "bight,"  laying  it  on  top 
of  the  first  one.    You  then  have  Fig.  2.    Hold 


—pass  it  under  B,  over  C  and  under  A.  This 
makes  Fig.  4.  Then  take  B,  Fig.  4,  and  pass 
it  under  D  and  over  F.  The  result  is  Fig. 
5.  Then,  while  holding  E  in  the  left  and  B 
in  the  right  hand,  take  hold  of  X  with  the 
teeth  and  pull  it.  The  result  will  be  Fig.  6. 
In  practice  the  part  0  in  Fig.  6  goes  over 
the  reduced  part  of  the  mast  or  derrick 
head.  The  forestay  is  made  fast  to  X.  The 
stays  to  E  and  B.  Y  and  Z  form  the  back 
stays.  Any  strain  on  the  stays  tightens  up 
0.  By  pulling  Y  and  Z  in  opposite  directions 
the  knot  comes  out.  Every  workman  should 
know  how  to  tie  this  knot. 


PIPE-CLEANING  MACHINE 


A  machine  for  freeing  pipe  of  oil  and 
rust  preparatory  to  painting,  consists  of  a 
wooden  dnivi,  4  ft.  in  diameter  and  22  ft. 
long,  which  is  worked  at  about  ten  revolu- 
tions per  minute,  says  the  Journal  of  Elec- 
tricity, Power  and  Gas.  The  pipe  to  be 
cleaned  is  placed  in  the  drum  and  nearly 
coyered  with  clean,  sharp  sand.  Sand  is 
added  as  required  after  the  first  charge. 


There  is  enough  pipe  for  one  time  in  the 
drum  when  the  top  piece  drops  and  rolls 
over  the  other  pipes,  about  one  each  turn, 
or  so.  If  it  drops  too  often,  remove  one 
piece  at  a  time  until  right,  or  if  it  drops 
not  at  all,  add  pipe  until  it  does.  This 
method  will  clean  the  pipe  bright  inside 
and  out.  All  the  cost  is  for  power  to  run 
the   machine  and   help  to  handle  the  pipe. 


WfHl4«P  Pfnin  for  CtMolof  PIpf 
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REMOVING  KEYS  FROM  VALVE 
STEMS  AND  SHAFTS 


HOW  A  QAS  BNQINE  TALKS 


While  adjusting  a  high  duty  pumping 
engine  with  Gorllss  valve  motion,  I  fre- 
quently found  it  necessary  to  remove  the 


Removing  ■  Key 

keyii  from  the  valve  stems.  Most  all  keys 
are  driven  In  to  stay  and  it  is  no  easy 
matter  to  start  one  without  breaking  off 
the  head  or  bending  the  key,  but  by  means 
of  tlie  following  wrinkle  1  found  it  quite 
easy  to  remove  most  any  key. 

Place  a  monkey  wrench  on  the  head  of 
the  key  iis  in  tlie  illustration,  and  drive  a 
chisel  or  wedge  l)flwiH?n  the  head  of  the 
key  and  the  stem,  or  the  shaft,  or  what- 
ever it  may  be.  While  driving,  press 
against  the  handle  of  tlie  wrench. 

The  wrench  puts  an  even  strain  on  the 
key  and  also  keeps  the  wedge  or  chisel  in 
place.  Sauirtlng  kerosene  oil  around  the 
key  will  also  'lid  in  extracting  it.  I  learne<l 
tills  sclieiiie  In  a  luachiiie  shop  where  it 
was  us<h1  to  n'Uinv**  sprocket  wlioels  keye<l 
on  tho  ends  of  sluifts.— (.ontrlbuted  by  .lolm 
Weldon,  433  (olniubia  St.,  Hro:>klyn,  N.  V. 

SAID  TO  CURE  FELON 


A  vory  simple  cure  for  a  felon  is  given  In 
tlio  Ab-<lir;il  Visitor  l»y  Dr.  Whitman.  The 
doitor  sjiys  that  for  the  last  flftiHMi  years  he 
lijis  used  egg  to  <*ure  felon,  and  lias  yet  to 
see  a  cas(»  it  will  n(>t  <uro.  The  way  to  ap- 
ply tlie  egg  Is  as  follows: 

Take  a  fri'sh  egg  and  crack  the  shell  at  the 
larger  end.  Make  a  lioli*  Just  large  enough 
to  a<inilt  th«*  thumb  or  finger,  whichever  it 
may  be,  and  force  It  into  the  egg  as  far  as 
jiossibh'  witliout  rupturing  the  sliell.  Wipe 
off  the  egg  which  runs  out  and  bind  a  hand- 
kerchief or  soft  cloth  around  the  finger  or 
tliunib,  leaving  the  egg  on  over  night.  This 
will  generally  cure  In  one  application,  but 
If  not  make  anotlier  ap()llcatIon. 


White  ffpotfl  ou  iMillsluMl  furniture,  cauRod 
by  liot  diflhes  or  alcohol,  may  be  removed 
**  «e  of  splrlti  of  campbor. 


To  the  experienced  man  the  gas  engine 
has  a  language  of  its  own  which  the  man 
who  runs  it  must  at  all  times  understand, 
says  Has  Power.  If  he  cannot  do  this  then 
his  experiences  with  the  engine  are  going 
to  be  varied,  but  they  won't  be  pleasant 
When  the  engine  is  right  and  is,  in  conse- 
quence of  being  so,  doing  what  is  right, 
the  only  sound  it  emits  are  such  as  are 
made  up  from  the  clicking  of  the  yalves, 
the  inhalation  of  the  air  and  the  exhaust 
When  the  usual  sounds  are  well  under- 
stood, any  unusual  ones  will  be  promptly 
noticed  and  their  cause  located  and  re- 
move<l.  The  trained  ear  is  probably  a  bet- 
ter trouble  detector  than  the  eye.  The  best 
way  to  become  acquainted  with  the  natural 
sounds  is  to  first  operate  or  run  the  engine 
for  a  time,  say  from  a  half  to  an  hour, 
free;   without  a  load. 

It  will  be  noticed  that  under  no  load,  be- 
sides driving  itself,  if  it  Is  a  hit-and-miss 
governor  engine,  it  will  produce  an  inhala- 
tion sound  followed  immediately  by  a  loud 
exhaust  report.    If  the  governor  is  the  least 
bit  off  or  sluggish  a  second  or  third  of  this 
pair  of  sounds  may  follow  in  quick  succes- 
Hlon.     l^ut  usually  the  first  Is  followed  by 
an   intermission,   which  Is  made    up    of  a 
series  of  su<*tion  sounds  at  the  end  of  the 
exiiiiust  pipe,  if  the  governor  serves  to  hold 
up  the  exhaust  valve  wlien  no  Impulse  is 
neiHle<l.     These   suction   or  blowing  sounds 
are  due  to  the  inhalation  and  expulsion  of 
the  air  through  tht^  exhaust  pipe,  at  each 
movement  of  the  piston,  so  long  as  the  gov- 
(Tuor    holds    up    the    exhaust    valve.    The 
moment  this  valve  is  released  a  loud  suction 
or  iiihalati(m  sound  is  again  heard  at  the 
nioutti  of  the  receiving  pipe,  followed  im- 
me<liately  by  the  loud  report  at  the  end  of 
the  exhaust  pipe,  which  imir   of   sounds  Is 
the  result  of  taking  into  and  igniting  the 
charge  within  the  cylinder  and  exhausting 
t!*e  burnt  gases  under  the  pressure  that  re- 
mains in  the  cylinder  at  the  time  the  ex- 
haust  valve  opens. 

Now,  if  the  inlialatlon  sound  at  the  re^ 
ceiving  pipe  is  heard  and  the  loud  exhaust 
report  does  not  follow,  the  operator  knows 
at  once  that  the  charge  taken  during  the 
inhalation  was  not  ignited  or  explodedk  He 
knows  there  is  a  natural  sound 
which  signifies  an  abnormal  eondltlAr 
reasons,  if  the  charge  Isn't  exilic' 
not?    DU  the  nenllBe  fail  tr 
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the  profy^r  mixture?  or  did  it  overcharge 
the  air?  or  was  the  mixture  right  and  did 
the  battery  faii  to  make  a  spark?  or  if 
proper  mixture  and  spark  were  both  pres- 
ent, is  there  a  leak  of  sufficient  gravity 
through  the  valve  or  around  the  piston,  by 
the  packing  rings,  to  allow  practically  all 
of  the  charge  to  escape  before  the  spark  Is 
made? 

The  absence  of  a  natural  sound  produc- 
tion will  often  point  out  an  abnormal  con- 
dition as  readily  as  the  presence  of  an  un- 
natural one  will.  A  careful  operator  notices 
all  of  these  things.  None  of  them  escapes 
his  ears  so  long  as  he  is  within  hearing  dis- 
tance of  his  engine.  To  him  the  absence 
of  one  natural  sound  is  the  letter  that  mis- 
spells the  two  words,  successful  operation, 
consequently  the  importance  of  being  able 
to  detect  the  absence  of  the  natural  sounds. 
To  know  them  Is  the  only  sure  way  to  no- 
tice their  absence. 

The  frequency  of  the  exhaust  reports  In- 
crease as  the  engine  is  put  under  a  load. 
And  the  heavier  the  load  the  more  fre- 
quent the  reports,  until  a  full  load  is 
reached.  A  trained  operator  can  be  away 
across  the  country  and  within  hearing  dis- 
tance of  his  engine,  or  rather  the  exhaust 
reports  of  it,  and  be  able  to  say  that  the 
engine  is  running  well  and  easily  carrying 
its  load,  or  that  there  Is  something  wrong 
with  It. 

Now,  one  of  the  common  expressions  of 
discontent  the  engine  makes  is  pounding  in 
the  cylinder;  and  this  usually  occurs  when 
the  engine  is  under  a  heavy  load.  The  in- 
terior of  the  cylinder  gets  so  hot  that  some 
burnt  carbon  or  projecting  point  of  iron 
becomes  heated  to  the  igniting  point.  This 
In  connection  with  the  heat  generated  by 
the  compression  pressure  ignites  the  charge 
before  the  piston  has  completed  its  com- 
pression stroke.  The  result  is  a  sudden 
conflict  between  the  explosive  and  compres- 
sion forces.  This  sudden  collision  of  forces 
causes  a  heavy  pound  in  the  cylinder.  A 
loose  flywheel  causes  a  thump,  usually  at 
every  impulse  the  engine  takes.  Looseness 
at  the  wrist  box  causes  a  knock.  A  loose 
crosshead  box  usually  causes  a  clatter.  A 
knock  once  located  around  the  connecting 
rod  may  be  due  to  either  the  crosshead  or 
wrist  bozee  being  adjusted  too  tightly.  One 
mMv  be  ao  tight  as  to  lift  and  depress  the 
^"^  at  each  revolution.  Often  a 
atter  at  tbe  crosshead  or  wrist 
^'nnd  by  simply  loosening 
'-UK  at  the  other  end  of 


the  connecting  rod    from    that  where  the 
knock  is  located. 

A  flywheel  loose  on  the  shaft  sometimes 
makes  a  rubbing  sound,  caused  by  some 
part  of  the  circumference  of  the  rim  of  the 
wheel  rubbing  at  each  revolution  against 
some  object  near  the  engine.  There  is  a 
barking  or  coughing  noise  at  times  from 
the  cylinder,  due  to  escape  of  the  explosive 
force  past  the  piston  rings.  This  seldom 
occurs  unless  rings  are  badly  worn  or  poorly 
fitted  to  the  piston.  Sometimes  gummy  oil 
will  cause  rings  to  stick  in  their  grooves. 
A  blowing  noise  Just  in  advance  of  the  ex- 
haust report  at  the  mouth  of  the  exhaust 
pipe  indicates  a  leak  at  the  exhaust  valve. 

#  • » 


GASKETS  FOR  CYLINDER  HEADS 


Cylinder  head  gaskets  sometimes  have  a 
frayed  or  chewed  appearance  after  being  in 
use  a  short  time,  due  to  a  breathing  action 
or  movement  of  the  cylinder  head  outward, 
which  actijn  permits  water  to  escape  be- 
tween the  gasket  and  head. 

If  a  gasket  similar  to  the  one  shown  at  B 
in    the   illustration    is    made,   treated   to   a 


H 
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SUCTION 

Qaskets  for  Cylinder  Heads 

coating  of  graphite  and  cylinder  oil  and  In- 
serted in  place,  a  water-tight  Joint  will  re- 
sult, says  the  National  Engineer,  even 
though  the  breathing  action  of  the  cylinder 
head  continues.  The  method  of  applying  the 
gasket  is  shown  at  A. 


Varnish  should  not  be  thinned  with  tur- 
pentine, says  the  Master  Painter.  It  re- 
duces the  gloss  and  if  the  turpentine  has 
been  adulterated  with  mineral  oil  Injures 
the  varnish. 

Shop  Notes  for  1906  will  be  ready  Decem- 
ber 1st     Price,  50  cents. 
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A    ROPE    5WIVEL    FOR    A    WELL     HOW  TO  REMEDY  A   "SQUEAKY** 

DRILLER  WHISTLE 


Take  a  1^-in.  ero8R  and  run  a  1-in.  nipple 
through  from  top  to  bottom.  Screw  1%-ln. 
pipe  in  the  top  and  saw  off  flush  with  cross 


Making  a  Rope  5wlvel 

for  swivel  Hurfacc'.  Screw  two  lock  nuts 
or  one  old  conpllnj?  on  the  top  of  the  1-In. 
nipple  and  a  conplinj?  on  the  bottom  for  a 
1-in.  drill  rod.  Bend  a  piece  of  %-in.  solid 
iron  to  the  required  Hhape  for  a  ball  and  put 
the  (lids  in  the  sides  of  the  cross  as  shown 
in  the  Illustration.— Contributed  by  N.  G. 
Hall,  Parker,  S.  I). 


^  •» 


HANDY  BOX    RACK 


Any  one  who  has  a  larpe  and  vnrled  col- 
lection of  small  stuff  such  as  nuts,  l»olts. 
screws,  washers,    etc.,    will    find    a    handy 

nietluKl  of  keepinjr  them  by 
uslnir  old  elKur  boxes.  A 
Iab(M  should  be  pasted  on 
each  box  naniiu);  the  con- 
tents. Then  bj-  usliijr  lonjr 
nails  driven  Into  the  wall 
alK)ve  the  bench  the  boxes 
can  be  arran>:nl  In  a  con- 
venient order.  The  plan 
^  ^  saves  lK)tb  time  and  supplies, 
J^^^^  liesid^s  jjivinj;  a  >:reatly  im- 
proved appoji  ranee  to  the 
place. 


A  mixture  of  1  part  pitch,  1  part  resin 
and  1  part  plaster  of  parts  Is  said  to  be  a 
ff'wui  cement  for  coating  acid  troagba. 


In  a  plant  where  tiie  whistle  aqneaked  it 
was  found  that  water  settling  in  a  eofnta 
of  the  piping  (E  in  the  sketch),  caused  the 
trouble.  A  plan  of  the  old  piping  is  ahown 
by  the  dotted  lines  in  the  sketch.  To  rem- 
edy the  trouble  two  46-degree  elbows 
and  two  nipples  were  used  as  shown  so  tbat 
there  was  no  pocket  for  the  water  to  aeCtie 


To  Keep  a  Whistle  from  Sqacaktag 

in,  says  the  Practical  Engineer.  Others  an- 
noyed in  this  way.  n«:iy,  on  inyestigation. 
be  able  to  apply  a  like  remedy. 


■♦-•- 


Weak  sulphurle  or  hydrochloric  acid  In 
the  i)roportlon  of  one  part  of  acid  to  six  to 
ten  parts  of  water  Is  excellent  for  remov- 
ing «*fflores(*ence  from  artiflclal  stone.  Scmb 
th(>  faelnir  of  the  stone  with  the  liquid 
thoroughly. 


■♦-•- 


To  harden  plaster  of  parts  quick! j,  add 
IiowderiHl  alum  to  the  plaster  water.  This 
is  better  than  salt  for  the  purpose. 


#•» 


WE  HAVE  ▲  PROPOSmOH 
ONE  SEALLT  AI-IV*  "     1 


SHOP     NOTES 


FSOPSK  METHOD  OF  USIHG  SAHDPAPBB. 


Of  a  piece  of  mahogany  or  clean  pine 
abont  6%x3xl  Inch  make  a  rubber  shaped 
as  Iq  Fig.  1  and  ^lue 
a  piece  of  sheet  cork 
on  the  face  of  the  rub- 
ber. Fold  into  three  ii 
piece  of  sandpaper  6 
Inches  wide  and  10 
Tic.  1  Inches   long  and   place 

the  face  of  the  rablwr  on  the  middle  di- 
vision, the  Band  side  of  the  paper  being 
downwards.  The  rnbber  should  be  grasped 
flrmlj,  the  ends  of  the  sandpaper  being  held 
oo  its  back  and  sides,  as  In  Fig.  2,  and  then 
the  work  may 
proceed.  This 
method  Is  rec- 
ommended by 
Fred  T.  Itodg- 


A  snmx  ras  sxTinGinsHBB. 


easily  made  and  ready 
«i4  lutUit  use  consists  of  a 
wfaleb  Is  added  three 
■tA  one-half  pounds 
*M|   Hqnld  end 


A  HAKDY  CONCRETE  FOSUULA. 

There  are  a  great  many  formulas  and  a 
great  many  estimates  for  the  cost  of  con- 
crete, and  here  Is  another  A  gentleman, 
who  has  had  some  experience,  says  that 
good  concrete  can  be  laid  for  about  |2.00 
to  $2.25  per  .yard.  Cellar  doors  and  side- 
walk can  be  laid  down,  furnishing  every- 
thing for  18  to  14  cents  per  square  foot 
super.  Foundation  work:  One  part  of 
cement,  three  parts  of  plain  sharp  sand,  six 
parts  stone  or  broken  brick  so  as  to  pass  a 
2-in.  ring,  properly  moistened  will  make  a 
good  strong  foundation. 


A  no  t  h 
method  of 
making  the 
rubber  block 
Is  by  glueing  a  piece  of  rubber  betting  to 
n  piece  of  basswood,  or  a  solid  rubber  about 
one  Inch  thick  may  be  used. 


THE  BEST  HETHOD  OF  FASTEVraG  GUY 
LOGS. 

In  setting  poles,  says  the  American  Tele- 
phone Journal,  guy  logs  should  be  placed  so 
as  to  offer  the  greatest  resistance  to  the 
strain.    The    Illustration  shows    the     best 


A  good  paint  for  this  purpose  is  asphaltum 
cnt  down  with  turpentine  to  the  right  con- 
sistency; coal  tar  mixed  with  graphite  and 
thinned  with  tu^entlne  is  good,  also. 

Steam  pipe  used  for  heating,  says  a  cor- 
rearandetit  of  the  Engineer,  should  not  be 
paloled,  but  can  be  given  a  thin  coat  of 
lampblack  and  linseed  ol),  which  will  greatly 
tmprOTe  ita  looks. 


method  of  doing  this.  To  the  guy  log.  B,  are 
fastened  two  crosspleccs  as  shown,  the  rod 
passing  through  the  center  of  the  log  and 
fastened  with  a  nut  (Fig.  A).  Its  position 
Is  clearly  shown  In  the  sketch. 


The  quantity  of  pure  ptalluum  produced 
In  this  country  during  1903  was  110  ounces, 
valued  nt  (2.080.  Tbls  does  not  Include  $6,000 
worth  of  platinum  reported  as  contained  in 
slimes  from  copper  ore  from  a  Wyoming 
mine.  This  is  an  Increase  of  16  ounces  over 
ISOe.  but  in  1901  the  production  was  l,;tOS 
ounces  of  refined  metal.  For  two  seB.^*  'is.-a 
average  price  baa  \>««tt  \»  ^«s  «Qa«*. 
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USB  OF  MURIATIC  ACID  IN  COPPERING 
STEEL  OR  IRON. 


A  few  drops  of  muriatic  acid  will  make 
copperas  take  hold  of  the  metal  in  copper- 
ing a  surface  of  steel  or  iron  to  take  scratch 
marks,  even  though  the  metal  be  oily.  It 
is  not  necessary  to  wait  for  it  to  dry;  mere- 
ly wipe  off  all  surplus  acid  with  a  rag. 


DEVICE  FOR  CUTTING  WOOD  GUTTERS. 


Ordinarily  gutters  are  cut  on  a  rip  saw 
with  one  saw  and  by  turning  the  stock 
around.  The  machine  for  making  wood  gut- 
ters shown  in  the  sketch  is  a  device  of  a 
correspondent  of  the  Wood-Worker  and  by 
means  of  it  gutters  can  be  cut*  in  just  half 
the  usual  time. 

It  is   a   combination  of   two   saws,   one 


D«Tl<M  fdr  Bawiac  Wood  Ontton 

uprlglit  and  on(>  horizontal,  .so  that  the  two 
rutN  Clin  bo  made  at  one  time.  When  a 
plunk  is  Ktart(Hl  all  that  is  necessar>'  Ik  to 
nMurn  It,  n*poatiiig  the  oi>eration.  Each 
tlin<»  the  stock  passes  over  the  machine  one 
gutter  Is  made,  and  the  operation  is  (>on- 
tinned  until  the  plank  is  us(h1  up,  the  only 
waste  being  the  saw  kerf  and  the  comers. 
The  same  rig  can  be  attached  to  a  self- 
f<*ed  rip  saw  and  the  stock  fed  by  power. 


-»♦■ 


HOW  TO  CANVAS  A  BOARD  CEILING. 


'.'■  N^'fi  fftnvasing  a  celling  on  which  to 
h^r.x  ("irr^T,  the  strips  of  canvas  should  first 
l-,A  **:tfhMi  on  the  machine  into  a  sheet  the 
^rfA  f.i  f^^  rf-iling,  making  each  ftcam  about 
A*^.«n>  f  ir*/'h.  MyH  the  Master  Painter.  The 
^^^^  ^v^A-rM  ffhmi  be  rolled  on  a  pole  and 
ji^rt  ^.^f  $^0m  Ucked. 

4ti^-  ^'Udtt  9mu  be  put  on  ao  tbat  all  * 


tacks  are  on  the  Inside  and  do  not  riiow. 
To  do  this  unroll  the  doth  a  foot  beyond 
the  first  seam  and  have  an  assistant  hold 
the  roll  back  out  of  the  way.  Graq^  tbe 
seam  betwen  the  thumb  and  finger  and 
stretch  the  first  strip  and  drive  tacks  one- 
fourth  of  an  inch  outside  the  stitches 
through  both  thicknesses  of  the  cloth  ss 
lapped  together  to  make  the  seam.  Proceed 
in  this  manner  with  each  seam  in  its  turn 
until  the  ceiling  Is  covered,  then  stretch  and 
tack  across  the  other  sides  of  the  room. 
The  side  of  the  cloth  which  shows  wlU  be 
stretched  clean  and  smooth  and  the  quartsr 
inch  between  the  seam  and  the  tack  wlU  let 
the  cloth  give  and  take  as  the  boards  shrink 
or  swell  and  thus  keep  the  cloth  from  ssg- 
ging.  This  method  of  putting  on  cloth  Is 
called  blind  tacking.  Unbleached  muslin 
should  be  used. 


POLISH  FOR  HOT  METAL. 


The  following  polish  for  hot  metal  Is 
highly  recommended  by  a  correspondent  of 
the  Engineer: 

Take  the  ash  of  anthracite  coal  from 
under  the  grate  bars  and  shake  through  a 
fine  sieve,  then  use  kerosene  oil  and  mix 
into  a  good  paste.  Use  any  kind  of  cloth. 
and  apply  this  to  your  cylinder  heads  and 
rub  very  hard.  Always  rub  with  the  grain 
of  metal  so  you  will  not  scratch  it.  Leave 
the  paste  on  until  dry,  then  use  a  dry  cloth 
and  polish  it  to  suit  your  taste. 


TOOL  BOX  FOR  MILLERS. 


For  millers  or  in  any  trade  where  such 
tools  as  a  claw  hammer,  tack  hammer,  belt 
punches,  spring  punches,  screw  driver,  wire 
cutter  and  any  number  of  other  small  tools 
are  in  constant  demand  the  tool  box  shown 
In  the  sketch  is  especially  handy,  as  the  full 


outfit  of  tools 

plsr- 


can  be  catrtod  fkmn  plaes  ftn 


starting  up  an  extra  boiler  n  coupio  of 
times  a  week  for  a  few  tiours  only  natur- 
all7  would  consume  a  great  quantity  of  coal 
to  get  up  steam  from  oold  water.  A  corre- 
spondent of  Power  who  faced  this  difflculty 
tells  how  he  got  around  It  and  bad  a  supply 
of  hot  water  ready  for  emergencies  also,  he 

"I  pat  a  tee  on  the  blow -off  pipe  and  took 
a  braucb  to  the  snctloi^  of  my  botler  feed 
pomp,  and  before  starting  up  would  cir- 
culate that  water  In  the  boiler  through  my 
feed  water  heater  Into  the  front  bead  of 
the  boiler  aud  hack  again  for  about  an  hour, 
thus  warming  the  water  tip  with  the  ex- 
haust steam  from  the  engines.  This  also 
prevented  sudden  strains  on  the  holier,  due 
to  getting  steam  up  quickly  from  cold 
water." 

HOW  TO  SLING  A  BABHEL. 

It  Is  sometimes  necessary  to  siing  a  bar- 
rel containing  small  castings  and  liquids  and 
with  both  heads  on  It  Is  an  easy  job,  says 
the  American  Machinist,  but  with  one  head 


Kec[i  cool.  Summon  a  siirt'con  at  once. 
Send  a  written  message,  describing  the  acci- 
dent aud  Injury,  If  possible,  in  order  that 
the  surgeon  may  know  what  Instruments 
and  remedies  to  briug. 

Remove  the  patient  to  a  quiet,  airy  place, 
where  the  temperature  Is  comfortable,  but 
nerer  to  an  engine  room,  and  keep  by- 
standers at  a  distance.  Handle  the  patient 
quietly  and  gently. 

Arrange  the  injured  person's  body  In  a 
comfortable  position;  Injuries  to  the  bead 
require  that  the  head  be  raised  higher  than 
the  level  of  the  body;  when  practical,  lay  the 
patient  on  his  back  with  the  limbs  straight- 
ened out  In  tlielr  usual  natural  position. 
Unless  the  head  be  injured,  have  the  head 
on  the  same  level  ns  the  body.  Loosen  the 
collar,  waistband  and  belts.  If  the  patient 
should  be  Fnlnt  have  his  head  rather  tower 
than  his  feet.  If  the  arm  or  leg  be  Injured, 
It  may  be  slightly  raised  and  laid  on  a 
cushion  or  pillow. 

Watcfa  carefully,  It  unconscious. 

If  vomiting  occurs,  turn  the  patient's 
body  on  one  side  with  the  bead  low,  so  that 


nrkman  handles  It  very 

a.  gnat  deal  of  rope 

^  dMnn  bow  It  may 

tUag  ant  In  the 


the   matter  vomited   may  not  go  Into  the 
lungs. 

If  a  wound  be  discovered  In  a  part  cov- 
ered by  the  clothing,  cut  the  clothing  In  the 
«enm.     Only  remove   sufflcleat  cVati^LVcis.  v« 


uucovvr  and  Inspect  the  vrounil.  In  case  of 
buros,  i»our  Inkewiinu  watei-  contiiliilnK  a 
J!ttle  bakliiB  aoda  over  tbc  clotliliii;  bofurc 
BttemiXiiiti;  to  remove  it.  AH  wouiiOe  itliould 
be  covered  aail  dreniied  nit  yuk-klj-  us  possi- 
ble. If  a  sevore  bleedlnB  Hliould  ociur,  see 
tlmt  tills  Is  stopped,  If  possible,  before  tbe 
wuniid  U  QiiiiUf  dressed.  Do  not  toueb  tbe 
wounds  witb  tbe  bands  eltber  duriui,'  ox- 
amlDatlOD  or  wbile  applying  dressings,  un- 
Ifss  tliey  have  been  previously  made  surgl- 
cully  clean.  ACter  dressing  n  wound,  do  no 
mure  to  tlie  putlent  unless  necessary  to  re- 
More  blm  to  conscluusncHs  or  relieve  faint- 
ness. 

If  sulTcrlne  from  sboek.  place  blm  in  a 
comfortable  iratiltlon  and  await  tbe  arrival 
of  tbc  surgeon. 


CLEARING  CLOGGED  PIPES. 


Tbe  device  sliowii  in  tbe  sketcli  is  n  tool 
nse<)  by  II  correspondent  of  Doniesttc  Engl- 
Deering  for  clennlnB  pipes  whicb  Iiave  In- 
come clogged  by  n  de^ioslt  of  niud. 

Tbe  tool  is  made  uji  of  a  solid  bolt  of 
Iron,  witb     u  conical-sbaped     bead.  A,  tbe 


ri. 
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stretcb  can  be  cleaned.  Then  dnw  out 
yonr  cleaner,  measure  aloDK  jma  pipe  line 
lo  point  It  reached,  dig  oat  tva  or  thiM 
[engtlia,  (jut  the  coupU&s  nearest  the  dis- 
diuige,  raise  tbe  pipe  gradtuUj  tmUl  tbe 
free  end  Is  above  the  trench,  add  b  lengtli 
BO  as  to  carry  the  water  away  from  your 
pit;  then  start  and  work  your  cleaner  as  at 
first,  and  repeat  until  the  entire  line  U 
clean.  Bear  in  mind  that  each  time  yon 
cut  your  pipe  the  water  moat  be  cot  oS 
until  you  are  ready  to  start  tbe  cleaner; 
never  attempt  to  use  it  ontll  tbe  w«t«  li 
flowing. 


KBFAtB  FOR  A  CUT  JOUSHAL. 


For  a  hot  brass  In  a, locomotive  that  hat 
cut  the  axle  the  follonlng  method  of  treat- 
nient  is  recommended  by  one  of  onr  read- 
ers. Harry  A.  Tradsham,  foreman  of  the 
Canada  Kastern  Ry.  shops  at  Qtbeon,  N.  E. 
Canada.    He  says: 

Remove  the  brass  and  tin  It  all  over  the 
wearing  surface  and  then  drop  little  danlis 
of  solder  all  over  the  tinned  anrface.  TUa 
will  be  found  a  sure  cure  for  a  tMdIy  cut 
Journal. 


Tool  IM  OlHUlBC  Oloaaod  PlPM 

point  being  moderntely  sharp  for  driving 
with  a  mallet.  Washers,  B,  of  not  more 
thiin  2%  Itii'lieH  diameter  are  slipped  over 
the  lK>lt  ami  kept  In  position  by  sleeves  (U) 
cnt  fnmi  gas  pipe  sllgblly  Inrger  llian  tbe 
atiank  of  tbe  iHilt.  Not  l<i*s  titan  four  boles 
ahoiild  Ih>  liored  tu  eneh  wtisber.  as  at  V.  to 
let  the  water  imss  iind  carry  out  tlie  mud 
cut  loow  by  the  eleam-i'. 

If  the  Joints  are  pniperly  made  up  tbe  %• 
inch  pljH'  is  iH'st,  a.i  It  does  not  weigh  as 
mueli  us  tlie  1-Iinli  and  two  or  tliri'e  men 
can  biindle  more  feet  wlien  <-U-:inim.',  Dolt 
A  sliould  be  iilinut  2  Imliei'  t>eiwi-"n  lieiid 
mid  Itie  coupllnt;:  Ibis  i-naliles  one  to  ham- 
mer louse  if  tbe  LJeiiuer  slionld  iK'iMine 
fastened. 

To  oiHTate.  take  the  tool  anil  Insert  at 
the  dlm-hnrge  end  of  tbe  t>\\h:  First  eon- 
neet  un  length  of  pipe,  shove  and  pull  un- 
til this  length  gets  too  short,  then  add  an- 
other, and  BO  on  n|>  tn  the  limit  of  your 
power.    With  four  men  over  300  feet  in  a 


SETTDIG  POLES  IN  SOFT 

An  excellent  method  of  setting  poles  in 
soft  ground  without  sinking  them  in  la  glren 
by    tbe    American    Telephone   JonmaL     It 

Set  the  iM>lc  in  a  concrete  envelop  com- 
posed of  rnltble;  one  part  cement,  two  parte 
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sand,  iind  four  pnrts  stone.  To  the  bottom 
of  (be  i>ole  a  platform  should  be  attached. 
an  shown  In  the  figure.  This  eliminates  all 
possibilities  of  the  pole  sinking  and  st  the 
same  time  the  use  of  the  concrete  W.CIIIM  ■ 
foundation  which  tias  a  grekt  ■■"—^  gf 
«tublUt7. 


sons  PlPK  PfiOBLEHS  SOLVED. 

The  foUowlns  klDks.  wblcb  may  be  of 
practical  benefit  to  otber  workmen,  were 
given  by  T.  F.  McMacklii  In  tbe  Engineer: 

Fig.  1  repreHnts  a  difficult  Job  of  iiipe- 


flttlng  recentlj  done  on  some  ItoUers  in- 
stalled In  yew  York.  Tbe  boilera  wpre 
divided  Into  two  secdone  or  batteries,  one 
section  being  placed  In  a  vault  or  flre-room 
directly  under  the  eldewalb,  and  contained 
two  boilers,  one  placed  on  tbe  ligbt  of  tbe 
building.  Tbe  boiler  on  tbe  left  had  just 
be«n  Installed  and  tbe  steam  cut  off  from 
that  Bide  of  the  bnlldlng,  the  main  being 
kept  hot  from  the  boiler  on  the  right,  which 
made  It  necessary  to  make  connections 
after  12  o'clock  Saturday  night 
The  mains  were  4  Inches  In  diameter  and 


carrted  caat-lron  fittlDKH,  tbe  openings  be- 
twerai  tbe  two  tea  being  only  16  inches 
ugmit,  ■■  shown.  In  thts  Instaiice  we  had 
t»  tat  in  a  4-lnoh  valve,  the  4-Inch  flanges 
AH   kinds  of 


Hliort  nipples  were  tried  and  discarded.  Tlie 
lilccc  containing  tbe  valvt*  nas  uinde  up  on 
tlie  floor  Buveral  times,  but  witliout  success, 
liocuuso  both  pipes  were  Immovable  and 
•.■oiM  not  l>e  spiunt;  116  of  uu  Inch.  The 
viilve  meosmcU  7  Inches,  tlie  Buuges  2 
Inches,  and  tbe  three  nipples  IV-j  inches. 
Finally  we  made  up  tbe  two  liali'ea  on  the 
floor,  and  by  means  of  a  crowbar  and  sev- 
eral blocks  uf  wood  we  managed  to  force 
tbem  Into  place. 

Fig.  2  represents  a  supporting  column  for 
carrying  a  steam  main  between  two  hot- 
houses.  The  distance  between  the  two 
liouspB  was  16  feet.  The  column  or  stand  is 
(itmirased  of  pipe  and  Qttiugs  and  an  ordi- 
nary pipe-hanger.    The  main  la  G-lnch  pipe. 

In  oi-der  to  render  the  column  secure,  a 


bole  2  feet  deep  was  dug  and  a  foundation 
built  by  first  Imbedding  broken  stone  lu 
cement,  and  laying  on  this  brick  In  cement. 
After  placing  the  flange,  tbe  whole  was  cov- 
ered with  cement,  which  was  heaped  up 
cone  shaped  around  the  2-lnch  pipe  as 
shown. 

An  improvised  pipe-hanger  Is  shown  In 
Fig.  3.  This  is  made  by  beating  and  bend- 
ing a  piece  of  %-Incb  wrought  iron  or  steel 
about  3  feet  long  to  fit  over  the  I-beam  and 
bending  the  lower  end  to  receive  the  pipe. 
This  Is  a  simple  and  very  good  hanger  for 
temporary  use. 


CEMENT  FOR  CLOSING  LEAKS  IN  IROR 
PIPE. 

The  following  formula  Is  good  for  this 
purpose,  but  must  be  used  as  soon  as  mixed 
and  rammed  tightly  into  tbe  Joint  or  leak: 

Five  lb.  coarsely  powdered  iron  borings, 
2  oz.  powdered  sal  ammoniac,  1  oz.  sul- 
phur, and  enough  water  to  moisten.  This 
cement  hardens  rapidly.  However,  tbe  sul* 
pbnr  may  be  left  out  and  It  will  set  «<i«:'^ 
more  finnlr,  but  x«^tAi«  «.  Vsoc^  vooa. 
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KEYS  FOR  SHAFTS. 


fleme  Common  Errors  Wliich  Should  Be  Avoided 


tivya  for  soniriiig  pulloyn,  liubs,  gears, 
flunges  nnd  kiudrod  work  on  shafting  are  of 
several  kinds:  There  are  the  flat  keys,  the 
round  key**,  the  oval  keys,  the  oblong  keys 
and  even  threaded  keys.  The  flat  keys  are 
In  use  for  crank  shafts  of  engines,  large- 
sized  gears,  while  the  S(iuare  key  is  found 
In  use  in  machine  work  rw^uiring  extra  ac- 
curate fitting.  The  illustrations  given  will 
assist  in  distinguishing  the  different  types 
of  strut  and  feathered  keys  as  found  in 
cverj'-day  service  in  shops,  mills  and  gen- 
eral manufacturing  establishments  where 
modern  mechanisms  are  employed. 

Figure  1  is  the  deep  setting  square  key; 
•  Fig.  2  the  flat  key;  Fig.  3  the  diamoud- 
sliaped  key  and  Fig.  4  the  round  key;  Fig. 
6  shows  the  setting  of  the  square  key  as  at 
A.  It  is  calculatetl  that  the  sides  of  the  key 
will  sink  e<iually  into  either  part  of  the 
union.  These  8<iuare  keys  can  be  made  to 
take  a  very  Arm  grip  if  tapered  right,  so  as 
to  drive  home  to  the  keyway.  The  oval  or 
partly  rounded  form  of  key  at  B,  Fig.  6,  is 
suitable  only  in  spivial  cases.  The  ex- 
tremely accurate  adjustments  of  fine  me- 
chanical motions  cannot  be  made  with  this 
key,  unless  the  work  of  the  parts  Is  light. 
The  key  serves  for  common  purposes  in  light 
service,  howeviT,  and  may  be  found  in  use 
quite  fn'quently.  The  diamond-shaped  key 
is  not  often  used.  This  is  shown  at  C,  Fig. 
7.  The  round  key  is  goo<l  enough  when  the 
parts  are  of  such  nature  that  a  true  liole 
may  be  drilhil.  Otherwise  the  key  will 
wolililc  in  an  untrue  seat  and  soon  loosen 
and  fall  tmt.  This  key  is  us<k1  sometimes 
with  a  threaded  shaft,  the  hole  being  tapped 
accordingly. 

Sliding  Keys. 

The  sliding  feather  is  commonly  utilized 
for  bearings  which  are  reciuired  to  move 
from  one  side  to  the  other  in  specific  work, 
sih'Ii  as  is  required  in  the  case  of  a  clutch. 
This  form  of  key  is  also  us<m1  for  spindles 
fnr  drilling  machines  in  which  the  shafts 
t)r  the  bosses  move.  The  feather  is  loose  In 
one  seat  or  the  «>ther.  Often  we  find  that 
the  combination  is  made  with  one  key  only. 
In  otluT  cases  the  double  key  system  is 
usi-*!,  therel)y  distributing  the  service.  The 
feathennl  key  is  shown  at  Fig.  9.  This  key 
is  not  only  useful  for  this  purpose,  but  is 
tlic  kind  employed  freely  in  the  set  unions 
and  other  types  of  key  connections.    Figure 


10  illustrates  another  combination  some- 
times seen  in  sliops  and  mills.  This  in- 
volves the  use  of  two  keys,  each  made  alike, 
with  edges  binding  one  uiK>n  the  other,  and 
fitted  to  the  coupling,  flange,  gear  or  wheel 
by  driving  oue  key  at  a  time  each  from  its 
own  side.  The  keys  thereby  bind  in  the 
center  of  the  work,  and  usually  quite  a  sob- 
stantiai  grip  Is  afforded  on  the  parts. 

Hie  Tapered  Key  Seat. 

It  is  essential  that  the  keyway  be  accurate 
in  proportions.  Key  systems  often  fall  be- 
cause of  the  fact  that  the  key  seat  Is  un- 
true. Sometimes  the  seat  is  made  smaller 
at  one  end  than  the  other,  with  the  inten- 
tion of  using  a  straight  key.  Through  error, 
a  beveled  key  is  driven  in,  with  the  result 
that  the  parts  bind  incorrectly.  The  parts 
hold  a  little  while  and  then  work  apart. 

Sometimes  the  seats  are  made  with  a 
dove-tail  idea  In  mind,  as  suggested  In  Fig. 
11.  This  involves  the  use  of  a  key  sim- 
ilarly shaped,  with  the  "head"  extended  op 
into  the  keyway  of  the  opposite  part.  Then 
again  some  machinists  employ  a  keyway  of 
the  type  exhibited  in  Fig.  12  for  the  pur- 
pose of  utilizing  round  keys.  The  ronnd 
key  is  driven  home  and,  of  course,  presents 
a  proportion  of  the  key  above  the  seat  line, 
and  this  proportion  is  what  grips  in  the 
round  keyway  of  the  opposing  work.  These 
specially  forme<l  keys  are  useful  only  in  the 
particular  cases  in  which  they  are  em- 
ployed. 

Some  Mistreatment  of  Keys. 

Figure  13  is  a  sketch  of  what  one  often 
notices  in  shops  and  power  plants.  It  seems 
queer  that  this  should  l>e  the  case,  but  of- 
ten a  really  g(M)d  man  gets  careless,  and 
unthinkingly  delivers  a  blow  to  the  key  he 
is  driving  with  such  force  that  the  collar  or 
the  hub  is  cracked  as  at  E.  The  parts  may 
cling  together  indefinitely,  even  though  frac- 
tunni.  Then  again  the  fact  that  the  collar 
or  hub  is  split,  will  cause  the  key  to  loosen 
and  work  its  way  out.  Then  a  new  collar 
must  go  on.  Sometimes  no  collars  are  at 
hand,  then  the  fractured  collar  must  be 
strengthened  with  a  band  of  metal  shrunk 
around  it.  The  set  screw  is  utilized  in  place 
of  the  key  now  and  then.  In  Fig.  14  we 
show  the  set  screw  substituting  the  key.  In 
certain  in«)tan(H*s  both  the  key  and  the  set 
screw  are  used. 

Tiie  set  screw  point  is  arranged  to  contact 
with  the  key,  and  this  serves  to 
key  in  position.  Fig.  16  is  a  sectional 
Ing  of  a   combination  giyen  to 


2SS 


the  carelessness  of  key  insertion  at  times. 
This  error  was  observed  in  a  first-class 
■hop.  The  parts  were  of  such  nature  that 
the  fastening:  key  had  to  be  driven  through 
the  sleeves  to  the  shaft,  much  as  pins  are 


supply  produced  beating,  grating  and  wear- 
ing off  of  the  metal.    The  arrangement  had 
to  be  taken  apart  and  restored  with  proper 
key-setting. 
In  another  case  a  patched  collar  was  used 


oaed.  The  drawing  shows  the  parts  at  the 
center  bearing  where  the  oil  hole  is  com- 
frisMtr  ckwed  by  the  point  of  the  tapering 
iK^  lUL-irt  F.  This  combiiiation  ran  well  for 
^i^  tbm  tlie  stopping  of  the  olV 


on  a  shaft,  keyed  ns  in  Fig.  16.    A  piece  of 
strap  metal  G  was  riveted  over  the  open 
parts.     This  developed  a   weakness  in  th^. 
collar,  so  that  althow«\i  \.\%>kiV,  \>afe  >BAsr3  ^w^fiv. 
not  retain  a  vo«iU^e  \A\»  wi  \30fe  \s>RXxii5^^»^ 
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constantly  worked  free.  The  workman 
would  drive  the  key  home  with  a  blow  with 
the  hammer  now  and  tlien.  TIiIh  collar  was 
substituted  finally  with  a  perfect  one.  A 
hollowed  key  is  shown  in  Fig.  17.  This  was 
made  for  a  large  overshot  water-wheel 
shaft  of  wood.  The  key  itself  is  constructed 
fiom  hardwood,  with  the  hollow  fitted  with 
a  shaft  of  metal.  Thus  the  hip:  wooden  hub 
of  the  overshot  wheel  is  secured  to  its  shaft 
w^lth  a  wooden  key  strengthoncnl  with  a 
core  of  metal.  The  curved  key  st^enis  to  be 
a  strange  affair,  still  they  may  be  found  In 
use.  Fig.  18  is  a  drawing  of  the  snake-like 
pattern.  This  key  cannot  be  driven.  The 
seat  for  the  key  is  modeUnl  out  in  both  the 
shaft  and  the  hub  of  the  work  to  receive 
the  curls,  and  the  curle<l  key  is  dropped  into 
plac(».  It  Is  curved  likewise  to  suit  the  tron- 
dit!ons  of  the  roundness  of  shaft  and  hub. 
Figure  19  is  a  set  scn'w  nuule  in  key  form. 
The  key  is  made  first.  In  rounded  form,  and 
then  the  threads  are  cut.  This  style  of  key 
is  practically  a  threaded  nhaft. 

"Machinist." 


A  NOVEL  WAY  OF  BUSHING  A  FLY- 
WHEEL. 


In  a  certain  shop,  where  I  worked  some 
time  ago,  I  was  anniscMl  as  w«'ll  as  Iiiterest«»d 
at  a  job  they  were  doing,  writes  one  of  our 
readers. 

In  oiM*  dejiartinent  of  tlieir  works  they 
had  about  a  22-hor'«epr»w<T  steam  engine, 
and  for  soin(>  re:ison  or  other  the  foreman  of 
the  de|>artineiit  waiiteil  a  heavier  flywheel 
put  oil.  I"iiially  a  little  hravier  one  was 
found,  belli'.:  alKJut  4^j  feet  in  diameter, 
10  iiirli  f:M<'  and  3inrli  bore.  The  (>ngine 
|•r;llll^*«ll.•lfl  was  2!ii  inches  in  diameter,  con- 
sr^iueiitly  it  n'quinHl  a  bushing  Vi  I»«'h 
thirk. 

The  Job  of  making  tin*  bushing  was  given 
fo  the  maehine  shop  and  within  a  few 
hours  it  was  re.-idy.  Tlie  bushing  was  put 
into  the  flywheel,  and  tlie  wImm-I  slii)p«Kl  on 
To  the  shaft  and  tiu'IiteniM.  Cl'he  foreman 
of  the  dejiartment  was  standing  watching 
flu*  Job  without  a  word,  as  he  had  n(»thing 
to  say  over  the  nuteliinists.)  Finally  the 
engln(>  was  starti^l,  and  to  the  men's  sur- 
prise the  fate  <if  tlie  wlierl  ran  out  (*onsId- 
eral»ly.  Tliey  at  (Mm-c  set  aside  to  make  new 
liushinL's,  and  In  the  meantime  our  foreman 
was  glutting  very  angry  over  what  lie  called 
a  bum  Job  ond  iN'sides  the  time  lost  In 
stopping  the  engine. 

'"  looked  for  a  warm  time  when  they 
0  bush  it  tbe  MGond  tim^  and 


tainly  were  not  mistaken.  When  the  w^ 
ond  bushing  was  finished  and  after  conskl- 
erable  time  spent  in  getting  the  old  one  olt 
it  was  finally  placed  on  the  engine  again, 
ready  to  run.  When  the  engine  was  started 
it  ran  out  the  same  as  the  old  one.  They 
stood  and  watched  it  for  a  few  minntes, 
until  the  boss  got  mad  and  told  them  to  go 
back  to  their  department,  that  he  could  do 
a  better  Job  with  a  rough  sheet-Iron  bash- 
ing. The  boys  were  rather  offended  at  tfaU 
and  said  he  would  never  get  it  bushed  to 

run  true.    "WeM,"  said  Mr. .  'Til  bet  any 

one  of  you  $50  that  I  will  take  a  rough 
sheet-iron  bushing  and  bush  that  wheel  to 
make  it  run  perfwtly  true."  This  seemed 
like  a  one-sided  bet  in  favor  of  the  boys, 
and  they  were  overly-anxious  to  take  it,  and 
agreiKl  to  do  so.  The  boss  gave  them  until 
next  day  to  get  the  money.  The  next  day 
came,  Imt  no  money  was  up  by  the  boys, 
and  the  boss  must  have  been  in  good  ho* 
mor,  for  he  went  out  to  the  machine  shop 
and  t(»ld  the  several  machinists  who  had 
helped  on  the  Job  to  come  in  and  he  would 
teach  tliem  something  free  of  charge. 

He   straightway   set  about    and    took    a 
I)ie<'e  of  Vi-in(*h   boiler  plate    and    bent  It 
around  a   shaft  until  it  fitted  the  flywheel 
(this  bushing  was  not  turned  on  the  out- 
side, but  left  rough),  he  then  put  the  fly- 
whe(>l  on  to  the  shaft  and  started  up.  It  nio 
out  ten  times  as  badly  as  the  boys'  Job  and, 
conse<iuently,  they  all  laughed.     But  alas! 
the  Job  was  not  done  yet,  and  he  evidently 
had  start*  d  it  to  see  what  they  would  say; 
at   the  same   time  he  knew    it    would  be 
worse.     He  never  said  a  word,  but  picked 
up  a  piece  of  chalk,  and  while  yet  running 
marked  the  wlieel  where  It  was  out.    li^'ben 
they  stopped  tlu*  engine  he  took  a  fuller  and. 
by  aid  of  a  h(»iper  striking,  he  caulked  the 
side  opposite  to  where  it  ran  out,  and  hs 
starting  and  stopping  a  few  timc^  to  cba* 
and  true  the  wheel,  he  had  done  the  Jo* 
within  tliree-quarters  of    an    hour  after  U 
was  plaee<l  on  the  i>nglne.  and  a  more  p^ 
fectly  running  flywheel  on  an  engine  y»* 
never  saw. 

Tills  Job  pmvKl  very  interesting  to  ^ 
and  1  thought  it  was  well  done,  and  I  trait 
it  will  interest  all  who  read  it  N.  M- 

i  ■  » 

The  article  'O'rlmmlng  Are  Lampa  li^^ 
tomobllc."  aunearina  In  our  No*^ 
was  ' 
Elec 
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LAYING  A  COPPEB  ROOF. 

A  copper  roof  laid  with  HO-lb.  copper 
coats,  iDcIudIng  material  and  labor,  about 
$SS  per  square.  Snch  a  roof  will  last  a 
long  time.  The  Metal  Worker  gives  eicel- 
leDt  directions  for  the  work.  If  a  rib  roof 
la  desired  nse  dressed  wood  strips  2  In. 
square,  with  tbe  strips  20  In.  apart.  The 
cats  sbow  manner  of  torn  lug  the  edges. 
Tbe  copper  Is  rolled  out  and  2^  In.  turned 
np  square  on  each  side,  then  %  In.  Is  turned 
In  aqnare  toward  tbe  center  of  tbe  sheet 


there  will  be  required  to  cover  the  space 
from  the  edge  of  otte  rib  to  the  correspond- 
ing edge  of  the  other  rib,  4  In.  for  the  cap, 
pins  ^  in.  on  the  top  of  tbe  course,  pins 
2  in.  up  against  the  rib,  plus  IS  In.  to  tbe 
next  rib,  plug  2  In.  up.  plus  %  In.  out,  or 
a  total  of  27  In.  Is  required  to  cover  20  In., 
net.  of  space. 

A  nice  way  of  closing  up  tbe  edges  af- 
ter the  caps  are  put  on,  and  also  of  turning 
the  same  down  sllghtl;,  is  to  take  an  ordi- 
nary seaming  Iron,  such  as  la  used  on  tin 
roofs,  drill  two  holes  through  It  on  each 
Bide,  bolt  on  hardwood  strips  on  each 
Bide,  thick  enough  to  raise  the  iron  to  the 
desired  height,  and  then  have  It  channeled 
out  on  one  edge  to  tbe  desired  bevei.  Then, 
1)7  running  It  along  the  scam,  the  edges 
can  be  closed  tight  with  a  mallet  and  turned 
down  to  the  angle  desired  at  the  same  time. 
This  operation  Is  shown  In  the  sketch. 
Fig.  S. 


PUSH-GinnifG  TELEPHOHE  POLES. 

Sometimes  in  canstructlng  telephone  lines 
a  pole  Is  so  located  that  It  cannot  be  gu7ed 
directly  to  the  ground,  says  the  American 
Telephone  Journal,  and  the  guy  wire  must 


This  edge  t«  then  cleated  at  intervals  of 
•bont  6  or  8  In.    to    tbe    wood    strip.     A 
G*p  Btrlp  of  copper,  cut  about  4  in.  wide, 
la  then  locked  onto  tbe  edges  of  tbe  cop- 
per, covering  tbe  wood  rib  and  hiding  the 
eleata.    No  tuUll  Sbonld  be  driven  through 
tbe  copper.    Tbe  sketch.  Fig.  1,  shows  the 
BmUkMI  better  then  an^  written  explanation. 
Wbefiier  pot  oa  wHh  ribs,  as  above  de- 
*"•*    tm  Uka  ft  etaadlng  Beam  roof,  tbe 
-lA  tosether  in  rolls  tbe 
-uigCerable  to  nse 
SS-la.  sheets. 
of    copper, 
•a  ribs  are 
9eDd  tbat 


lie  taken  across  a  road.  If  there  Is  a  free 
convenient  It  may  be  attached  to  that,  but 
If  not  It  must  be  pusb-guyed,  as  shown  In 
the  sketch. 

The  push  guy,  B.  Is  a  pole  set  so  as  to 
lean  towards  and  against  tbe  pole  carrying 
the  wires  and  Is  firmly  fostoned  to  It  near 
Its  top.  The  push  guy  tbos  serves  to  pusi) 
the  pole  away  from  the  direction  of  tbe 
strain  of  tbe  wires.  A  method  of  guying  a 
pole  from  a  point  near  its  butt  by  means 
of  an  anchor  is  shown  at  C,  and  D  shows  a 
"Y"  guy  for  heavy  leads. 


TO  LETTER  ON  CANVAS. 

In  lettering  on  canvas.  If  the  canvas  to 
first  dampened  with  watec,  V[i«  ^a.VGK.  "^t^ 
not  Bpiead,  not  -wVU  Vt  (tej  ^"o»  ««»- 
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BRAZING  CAST  IRON. 


Brazing:  cast  iron  is  no  longer  one  of  the 
things  which  cannot  l>e  done.  On  the  con- 
trary, in  the  hands  of  an  experienced  work- 
man the  results  are  extremely  satisfactory. 
In  places  remote  from  sources  of  quick  sup- 
ply the  process  is  almost  invaluable.  A 
correspondent  in  the  Blacksmith  and 
Wheelwright  tells  his  method. 

We  take  a  hack  saw  and  put  into  the 
broken  parts  like  Fig.  1,  then  we  put  in 


Rfrl  Pig.  2 

BrmMing  OMt  Inm 

a  pieco  of  stpol  like  Fig.  2  to  hold  the  parts 
in  place  while  brazing,  then  place  in  the 
forgo  and  apply  the  brazing  compound. 
Powdennl  borax  will  answer  the  purpose, 
but  leaves  more  scale  on  than  the  brazing 
compounds.  Aft  or  the  Iroii  is  boated  to  a 
bright  red  and  the  flux  has  flowinl  over  the 
Joints,  apply  the  brazing  spelter  with  an 
iron  (one- fourth  Inch  flnttenini  on  one  end 
will  do)  and  heat  until  the  brass  flows 
freely  over  all  parts  of  the  joint:  then  re- 
move from  Are  and  let  cool  slowly.  If 
plun;r<Hi  In  cold  water  while  hot  the  sudden 
contraction  may  spoil  tho  brazing.  We  use 
a  three-burner  gasoline  brazing  forge,  and 
can  do  a  much  better  Job  on  it  thiin  can  be 
dnue  in  an  ordinary  forge.  There  is  not  as 
much  danger  of  burning  the  Irou  and  one 
can  always  see  what  he  Is  doing,  besides 
It  mak«'s  a  much  cleaner  Are  than  coal. 

We  h:ive  successfully  brazed  brass  cast- 
IncH  and  some  very  difll(*ult  Iron  castings. 
We  do  a  lar!L;e  amount  of  I>oIler  work,  snch 
as  relipping  flues,  etc.,  and  braze  ail  the 
flues,  making  a  much  neater  and  stronger 
Job  than  can  be  done  In  welding,  and  con- 
vlder  this  forge  as  one-  of  the  beat  Invest- 
4  a  uDltli  can  nmke,  as  many  tioMS  it 


will  save  a  threBherman  or  farmer  a  deity 
in  the  busy  season.  In  snceesBfally  bru- 
Ing  cast  iron  ail  grease  should  be  removed 
and  paint  (if  there  is  any)  should  be  re- 
moved from  the  near  Joint 


AUTOMATIC    ELECTRIC    CIRCULAS    SAW 

MILL. 


A  man  who  owns  a  large  plantation  on 
the  island  of  Sumatra  has  invented  an  auto- 
matic electric  circular  saw  mill  wbich  is  a 
great  improvement  in  this  line. 

Two  kinds  of  mills  have  been  fitted  up— 
log  saws  and  resaws  and  in  botb  the  saw 
is  fed  along  the  log  instead  of  feeding  the 
log  to  the  saw.  In  the  log  saw  mill  an  iron 
track  is  made  fast  to  the  middle  line  of  the 
log  by  means  of  clamps  extending  down  to 
grip  the  center  of  the  log.  A  carriage  bear- 
ing a  small  electric  motor  runs  on  this  track 
and  on  the  tmder  carriage  is  a  cross  carriage 
which  can  be  rotated  about  a  vertical  axis 
by  means  of  a  handwheel  and  a  screw.  This 
cross  carriage  bears  the  principal  motor 
that  carries  the  saw.  The  small  motor  feeds 
the  carrhige  along  the  track  and  the  large 
motor  runs  the  saw  through  the  wood  during 
the  cut.  By  means  of  the  cross  carriage  or 
slide  the  saw  can  be  fed  across  the  log  the 
width  of  the  board  to  be  cut  plus  the  kerf 
and  by  turning  the  carriage  on  the  vertical 
axis  the  saw  can  l>e  turned  90  degs.  about 
the  axis  and  makes  a  cut  in  the  reverse  direc- 
tion at  the  same  speed  as  in  the  first  cot 
This  avoids  shock  at  the  reversing  points 
and  also  saves  time. 

"The  resaw,"  says  a  correspondent  of  the 
Woo<l- Worker  who  saw  the  invention  Id 
oi)eration,  ''is  lighter  and  more  simple.  The 
balks  or  planks  are  laid  on  round  wooden 
supports  and  piled  up  to  the  mazimiUD 
height  of  one  foot.  The  planks  are  clamped 
together.  The  track  and  carriage  are  tbes 
set  on  the  pile  and  fastened  thereto  by  clafflp 
bolts   at  the  ends." 

Power  can  be  brought  any  distance  to  tke 
machine  by  Insulat<Hl  wires,  in  this  instance 
it  was  brought  a  distance  of  3250  yds.  and 
for  small  logs  GO  h.  p.  was  required. 

Twenty-eight-inch   logs  can  be  cot  by  * 
s:iw  G  ft.  in  illameter.    For  logs  lainr  tttf 
this  a  cut  is  made  to  the  deptii  ^*  ^ 
can  handle  and  the  saw  la  than  f" 
degs.  al»out  its  |i«i«  ■ 
the  opposite 
be  the  alB 
for  a  IV 


MEASintmO    TASTE    HEAT    FROM    OAS 
BNGIHES. 

A  method  of  measuring  waste  heat  car' 
rled  oil  In  the  exhaust  from  gas  engloeB 
consists  ot  a  calorimeter  mounted  In  the 
course  of  the  exhaust  gases,  close  to  the 
engine.  In  which  the  gases  are  cooled  by  Jets 


of  water  in  such  a  way  that  the  temperature 
of  the  entering  and  outfiowing  water  can 
be  readily  ascertained.  A  very  simple  form 
of  this  device  Is  shown  In  the  sketch  by 
means  of  which  the  gases  from  a  10-hp. 
engine  were  cooled  to  107  deg.  F. 

The  calorific  value  of  the  gas  supplied  to 
the  engine  was  determined  and  Its  quantlly 
measured,  while  the  Indicated  borsepower, 
the  rise  In  temperature  of  tUe  circulating 
water,  and  the  heat  carried  oS  In  the  ex- 
haust were  observed.  The  engine  had  a 
cylinder  7  In.  In  diameter,  and  a  strolce  of 
IS  In.,  and  ran  at  2G0  revolutions  per 
inlnnte. 

The  tesnlts  showed  that  tbe  jacket  water 

carried  off  SS  per  cent  of  the  beat  energy 

WOTfHwl  to  the  engine,  the  exhaust  gases 

■n*  Bit  S4.B  per  cent  to  the  calorimeter  and 

— Vt.  U  per  cent  to  the  chimney. 

wotk  BiDonnted  to  26  per 

-rr.  leaving  8  per  cent 

)  of  the 

.  In  the 

i  at 


horsepower  was  14.2.  Tbe  missing  6  per 
cent  was  mainly  attributable  to  radiation 
and  conduction  from  the  engine. 

BECIPBS  FOB  POLISHING  BRASS. 

Three  parts  oxalic  add  dissolved  In  40 
parts  hot  water;  add  100  parts  powdered 
pumice  stone,  2  parts  oil  of  turpentine,  12 
parts  soft  soap  and  12  parts  fat  oil. 

Or:  Four  ox.  rottenstone,  1  oz.  oxalic 
add  Id  fine  powder,  l%oz.  sweet  oil,  enough 
turpentine  to  make  a  paste. 


Coll  springs  of  any  pitch  and  of  wire  up 
to  H  Inch  In  diameter  may  be  wound  by 
tbe  simple  device  shown  in  the  illustration, 
says  a  correspondent  of  the  American 
Machinist  Make  a  winding  mandrel  of  a 
piece  of  iron  rod  about  1-32  Inch  smaller 
than  tlie  Inside  diameter  of  the  spring  is 
to  be.  Bend  a  crank  on  one  end  and  drill  a 
hole  for  a  wire  inlet.  Near  the  other  end 
clamp  two  softwood  blocks  !n  the  vise  with 
the  mandrel  In  position,  small  hole  up.  In- 
sert the  wire  and  turn  the  crank. 

Tbe  pitch  can  be  regulated  by  holding 
the  wire  at  tbe  proper  angle.    Wlien  the 


spring  reaches  the  outside  of  tbe  blocks  it 
has  cut  grooves  In  the  wood  correspondlug 
to  the  pitch  of  the  spring.  On  short  springs 
the  pitdi  can  bo  duplicate*!,  nr  a  spring  can 
lie  made  of  any  length  liy  opening  the  vise 
slightly,  pulling  hack  the  mimdrel  and 
clamping  tbe  spring  to  the  mandrel  with  a 
lathe  dog.     Springs  made  In  t]h^&  '^«.'^  ^^• 


290 


A  TABLE  OF  PRINCIPAL  ALLOTS. 


A  combination  of  ^inc  and  copper  makes 
bell  metal. 

A  combination  of  copper  and  tin  makes 
bronze  metal. 

A  combination  of  antimony,  tin,  copper 
and  bismuth  makes  britannia  metal. 

A  combination  of  copper  and  tin  makes 
cannon  metal. 

A  combination  of  copper  and  zinc  makes 
Dutch  gold. 

A  combination  of  copper,  nickel  and  zinc, 
with  sometimes  a  little  iron  and  tin,  makes 
German  silver. 

A  combination  of  gold  and  copper  makes 
standard  gold. 

A  combination  of  gold,  copper  and  silver, 
makes  old  standard  gold. 

A  combination  of  tin  and  copper  makes 
gun  metal. 

A  combination  of  copper  and  zinc  makes 
mosaic  gold. 

A  combination  of  tin  and  lead  makes 
pewter. 

A  combination  of  lead  and  a  little  arsenic, 
makes  shoet  metal. 

A  combination  of  silver  and  copper  makes 
stiindard  Hllver. 

A  combination  of  tin  and  lead  makes 
Holdor. 

A  combination  of  lead  and  antimony 
liiakcM  type  metal. 

A  combination  of  copper  and  arsenic 
rnakeM  white  copper. 

WHY  FLYWHEELS  BURST. 


A  Kimple  explanation  of  tlio  operation  of 
u  flywliocl  in  bursting  appear.'^  e<litoriaIly 
In  l*iig«*'H  Weekly,  London,  as  follows:  The 
tcnHion  upon  the  rim  of  a  rt»volvIng  wheel 
itUKnicntH  as  the  square  of  the  velocity— that 
Ih  to  say,  supposing  for  the  moment  that  we 
had  a  wheel  with  a  rim  a  f(M)t  s<iuare,  re- 
volving at  the  riite  of  100  foot  per  sc<'ond— 
tlu'  material  bcinj;  cjist-lron— the  total  re- 
so!v<mI  forces  tending  to  tear  the  rim  asunder 
would  be,  say  144.000  pounds.  Now,  imag- 
ine this  velocity  to  be  inrream»d  by  the  fail- 
un*  of  the  governor  to  act,  or  otherwise*,  to 
150  feet  per  second,  or  one  and  a  half  times 
;n  fast  as  before— a  perfectly  possible  case 
<irid  we  have  324.000  pounds  to  deal  with. 
fy.uM^  the  original  HiHM»d,  and  we  have 
;T*t  »V/»  fKiiinds. 

f -i^f  /^i«-  more  fact  nliout  our  hypothetical 
i.rv.v/*]  ti^fiTf  we  turn  these  flinires  to  «c- 
r^^^M  :i%«rfipoRlng  the  wheel  to  break  no 
gUmm  doe  to  the  latt-nanud  wgi^ 


—200  feet  per  second-^there  la  energy  nil- 
dent  in  that  rim  anfBcient  to  project  any 
part  of  It  which  might  happen  to  be  dla- 
charged  Ycrtically  600  feet  Into  the  air. 
Tills  will  give  some  Idea  of  the  potential 
force  lying  dormant  In  a  flywheel.  A  well- 
known  American  writer  who  has  made  this 
subject  his  specialty,  thns  records  hla  opin- 
ion: "A  flywheel  is  Just  as  dangerous  ai 
a  boiler,  and  should  be  subject  to  Infec- 
tion in  like  manner.  The  time  to  investigate 
a  flywheel  is  during  Its  lifetime,  and  the 
one  to  investigate  it  Is  a  trained  inspector, 
who  can  pronounce  intelligently  on  Its 
safety,  or  condemn  It  if  dangerous.'* 

The  bursting  speed  of  a  solid  cast-iron 
rim— 1.  e.,  without  Joints  and  free  ttom  con- 
traction stresses,  is  about  426  feet  per  sec- 
ond. If  the  rim  be  built  up  of  several  parts, 
the  sectional  area  at  the  Joints  may  be  re- 
duced by  recessing  for  dowels  or  cramps,  to 
an  extent  which  at  once  lessens  its  ultimate 
strength  by  one-half.  It  is  too  much  to  ex- 
pect the  Joints  to  be  of  equal  strength  with 
the  solid  metal,  but  in  proportioning  the 
relative  se'jtional  areas  of  cast-iron  rim  and 
steel  bolts  or  cramps  it  is  not  diflicnlt  to 
arrange  them  inversely  as  their  respective 
tensile  strengths,  and  so  obtain  the  maxi- 
mum efficiency. 

Wheels  with  deep  rims  should  never  be 
Joined  by  internal  flanges  and  bolts;  centri- 
fugal force  tends  to  open  the  Joint  and  bring 
a  leverage  to  bear  upon  the  bolts  which  may 

be  as  much  as  four  to 
one,  compared  with  the 
same  bolts  in  direct 
tension. 

In  the  case  of  thio- 
rimmed  wheels,  as  rope 
or  belt  pulleys,  for  example,  where  internal 
flanges  are  almost  a  necessity,  this  leverage 
is  not  nearly  so  pronoimced,  but  still  it  ex- 
ists, and  should  l>e  taken  into  account. 

Kach  rim-section  of  a  wheel,  bnllt  np  of 
segments  with  the  Joints  midway  betweea 
the  arms,  is  in  the  condition  of  a  beam 
ported  at  the  ends,  and  uniformly 
The  maximum  l)ending  moment  occarib  o' 
course,  at  the  cimtre  of  the  beam,  and  cos- 
sequently  the  Joint  is  in  the  least  favoiaMt 
position  i>ossible.  It  should  be  etthsr  at  tfei 
arm  or  as  near  to  it  as  practicable. 

Inasm 
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PISTON  SINGS. 

A  corrcBinDdeDt  to  the  Nattonal  Engineer 
writes  aa  fotlowe  regarding  tbe  deretop- 
ment  of  piston  rlngB,  and  the  advantage  of 
flteel  packing  riuga  over  cast-iron  rings: 

Uany  years  ago  railroad  master  mectian- 
IcB  emptojed  spring  steel  packing  rings  in 
tbe  cylinders  of  locomotives,  and  at  first 
they  tbonght  tliey  had  a  good  thing.  The 
piston  consisted  of  a  spider,  a  follower,  a 
spring  steel  batl-rlng  set  out  by  three  ellip- 
tic springs  and  two  spring  steel  packing 
rings-  The  packing  wore  down  very 
rapidly  and  tbe  engineers  were  con- 
tinually complaining  of  "blowing"  pistons, 
which  necessitated  constant  setting  out 
of  the  packing.  After  some  time  the 
nae  of  steel  rings  was  abandoned,  and  bab- 
bitted brass  packing  rings  substituted  for 
them,  the  same  spider,  etc.,  being  retained. 
This  packing  gave  better  satisfaction  than 
the  steel  rings,  but  still  it  did  not  com- 
pletely fill  the  bill,  since  tbe  engineers  still 
complained  of  "blowing"  pistons.  Later 
on  a  man  oamed  Dunbar  Invented  a  steam 
packing.  This  packing  was  made  entirely 
of  cast  Iron,  and  consisted  of  a  large  num- 
ber of  segments  of  a  circle,  and  It  was  set 
out  by  the  action  of  the  steam  In  the  cyl- 
inder. This  packing  was  durable  and  gave 
most  excellent  satisfaction,  but  there  was 
one  objection  to  It,  and  only  one,  but  a 
serious  one— It  was  entirely  too  ezpeusive  to 
make  and  fit  In  the  different  sized  cylinders. 
After  a  time  a  man  named  Stevenson  in- 
vented a  substitute  for  Dunbar  packing. 
Stevenson  packing  consisted  ot  a  cast-iron 
■olid  bull-ring— that  le,  the  ring  was  not 
cut  across— and  two  cast-iron  packing 
rings.  The  bull-ring  was  centered  on  the 
piston  and  then  pinched  In  place  by  the 
follower.  The  packing  rings  were  cut  across 
diagonally,  and  they  were  set  out  by  ttieir 
own  tension.  This  packing  was  cbeap  to 
make  and  gave  the  best  of  satisfaction. 
After  a  time  master  mechanics  came  to  the 
ooncloslou  that  they  conid  very  well  dis- 
pense with  Stereuson's  bull-ring  and  fol- 
'"», retaining  his  cast-Iron  packing 
r  led  to  the  adoption  of  the 
1  with  two  grooves  sunk  Id 
>  prMpg  rings,  which,  as  In 
— w  nt  ont  by  their  own 
■^mmmt  makes  the 
a  «T«r  pnt  into  a 
tot-steel  con- 
.  while  the 


314  per  cent  of  carbon.  Thus  It  will  be 
seen  that  the  packing  rings  when  made  of 
spring-steel- the  softer  metal— will  wear 
down  very  rapidly. 

TO  PREVENT  WATER  FROM  FRSEZIMG. 

A  flre  Insurance  company  In  one  of  Its 
reports  calls  attention  to  the  use  of  chloride 
of  calcium  In  small  quantity  at  little  cost 
In  buckets  and  palls  where  the  water  may 
freeze  in  very  cold  weather.  This  material 
can  be  bad  on  a  large  ecale.  It  tends  not 
only  to  prevent  freezing  but  In  a  ceriain 
measure  acts  like  salt  In  preserving  tho 
water  from  deterioration. 


The  Job  of  fishing  broken  rods  from  deep 
wells  has  occasioned  many  a  man  no  end 
of  trouble  and  loss  of  time.  A  correspondent 
of  Power  has  devised  a  tool  for  Dsliing 
for  rods  and  another  for  pipes  which  he 
used  successfully  for  this  purpose.  Ho 
says: 

"I  had  a  4-In.  pipe  21  ft.  long  drop  to  the 
bottom  of  my  300-ft.  well,  wedging  Itself 
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In  a  tapered  hole.  It  had  a  coupling  on 
the  lower  end  and  it  was  no  easy  matter 
to  pull  it.  Having  broken  several  tools,  I 
designed  this  one  which  did  the  trick,  stand- 
ing a  pressure  of  about  ^5  tons  on  the 
Jacks  before  it  loosened.  You  will  see  I 
have  applied  the  same  method  for  lifting 
rods.  I  use  different  sizeil  bushings  for 
various  sized  rods.  The  pawl  works  against 
a  bearing  in  the  carrier  and  has  an  oblong 
hole  so  as  to  relieve  the  shearing  strain 
on  the  rivet.  The  ring  on  one  tool  and 
the  bushing  on  the  other  are  the  fulcrum 
for  the  pawls  to  rest  on. 


-#-•- 


POWER  REQUIRED  FOR  AIR  LIFT. 


The  following  data  may  be  of  interest  to 
readers  who  have  to  deal  with  the  air  lift, 
says  A.  H.  Goff  of  Roswell,  X.  M.,  in  the 
Engim^er.  For  the  proper  working  of  an 
air  lift  a  certain  amount  of  submergence  is 
necessary.  For  the  most  economical  and 
efficient  n^sulta  a  submergence  of  60  per 
cent  should  be  used.     That  Is.  60  per  cent 

RATIO    (  F     WATER     TO     AIR     RTEQUIRED. 
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of  til*'  total  l»»ni;tli  of  tlic  watiT  (li3i-liar;:o 
pipe  Kh«)iil(i  br  bcl«»\v  the  wntiT  level  in  the 
well  wlieii  pniiipe«l  to  its  full  eapjieity.  For 
instiiiiee.  let  us  assnine  tlint  in  :i  well  200 
fe4>t  deep  wlieii  piiiiiphi;;  the  water  sinks  to 
40  fe4>t  below  the  siirfare  «if  the  Kr4»uiid, 
and  it  is  tlesln'tl  to  lift  tli«*  water  20  ftM»t 
iilMtve  the  surf  nee  <»f  the  ground.  This  gives 
^th  of  pipe  60  feet  to  the  water  level 


in  the  well,  and,  as  this  does  not  include 
the  submerged  part  of  the  pipe  It  Is  only 
40  per  cent  of  the  total  lengtfi  of  water  dis- 
charge pipe,  the  total  length  will,  therefore, 
be  60  feet  plus  1%  times  60  or  90  feet  sub- 
mergence, making  a  total  length  of  150  feet 
of  water  discharge  pipe. 

It  is  not  safe,  unless  under  very  favor- 
able conditions,  to  figure  on  raising  the 
water  by  the  air  lift  system  more  than  200 
feet  above  the  lowest  water  level  in  the 
well.  Nor  is  it  always  safe  to  extend  the 
horizontal  discharge  more  than  600  feet,  as 
the  air  lift  Is  not  adapted  to  pumping  hori- 
sontally  to  any  great  distance,  unless  re- 
inforced by  a  pneillmatlc  direct  pressure 
pump,  or  an  ordinary  piston  pump.  Either 
of  which,  however,  could  be  operated  by 
compressed  air  from  the  same  pipe  that 
supplies  the  well. 

Suppose,  for  instance,  that  it  Is  desirei 
to  lift  120  gallons  of  water  100  feet  high  per 
minute.  It  will  be  seen  by  the  above  table 
that  this  will  require  150  feet  submergence, 
thus  making  250  feet  of  water  discharge 
pipe,  65  pounds  air  pressure,  96  cubic  feet 
of  free  air  per  nilmito  and  a  compressor  de- 
veloping 15.84  horsepower. 

GOOD  ARRANGEMENT  OF  BOILER  FEED 

AND  BLOW-OFF. 


A  very  satisfactory  arrangement  of  an  In- 
ternal f<MHl  pipe  and  a  blow-off  connection 
is  shown  in  the  accompanying  sketch.  The 
pipe,  which  is  larger  than  is  generally  used, 
makes  a  circuit  of  the  lK)iler.  entering  at 
about  the  water  lino  at  the  front  head  and 


Feed 


(Check  VaiT* 


BOILER    FEED    AND    BLOW-OFF    ARRANGEICCNT* 

terniinntin;;  in  a  pan.  the  top  of  which  Is 
level  with  the  water  lino.  The  feed  water 
passes  slowly  thron;:h  the  pipe  and  Is 
heated  «>IH»n^h  to  precipitate  much  of  the 
scahvforniing  matter.  Wlien  the  blow-off 
is  opeiHMl,  says  a  <*orrespondont  of  Power, 
it  is  Kurprisint:  to  see  tlie  amount  of  mod 
that  will  \to  blown  out. 
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Bound    volumes    of    Popular 
limited  number*  fS.OO. 


TO  HAKE  BLVEPRIHTS  BKOWH. 

YouDg  as  well  at  older  pbotogropbera  may 
be  iDtereeted  In  learulDg  how  to  make  blue- 
printB  turn  brown.  The  method  Is  slmpte- 
Dlasolve  a  piece  of  canstlc  soda  the  size  of  a 
keniel  of  corn  in  abont  five  ounces  of  water. 
Immerse  the  blueprint  In  thla  till  the  print 
changes  to  an  orange  yellow.  Then  wash 
the  print  thoroughly  In  a  bath  composed  of 
a  heaping  teaspoonful  of  tannic  acid  dis- 
solved In  eight  ounces  of  water.  You  may 
leave  the  print  In  this  mixture  till  It  has 
become  the  desired  tint  of  brown,  after 
which  thoroughly  wash  the  print  and  allow 
it  to  dry  slowly. 


making  the  front  end-gate  and  cart  han- 
dle detachable,  this  "rigging"  can  be 
wheeled  up  to  the  rear  of  a  wagon  and 
used  for  a  sbute  In  loading  hogs  or  sheep. 


HOW  10  BUILD  A  STOCK  CAST. 


and  G  ft.  In  length,  and  bolted  to  the  axle 
near  the  middle  of  the  bed.  Bolt  a  cart 
handle  on  the  front  and  Bt  the  rear  with 
two  doors  and  a  strong  latch.  Mount  the 
whole  on  wheels  and,  according  to  a  cor- 
respondent of  the  Ohio  Faruier,  you  will 
have  a  "stock  chariot"  which  cannot  be 
surpassed. 

This  cart  can  be  readily  backed  up,  when 
mounted  upon  wheels,  to  any  pen,  the  rear- 
end  dropped  to  the  ground,  doors  closed 
beUnd,  the  cart  attached  to  the  rear  of  any 
aOimt  TcUcIe,  and  the  animals  transported 
tm-MUMf  inllss  MM  desired,  wltb  eoM.    ^ 


DEVICE  FOB  TROIKG  COLLECTOR  KINGS. 

"fbe  machine  shown  In  the  sketch  was 
fitted  up  by  a  correspondent  of  the  Engineer, 
for  truing  up  badly  worn  cast-Iron  rings  on 


Any  farmer  can  make  his  own  stock  cart 
after  the  manner  of  the  one  shown  in  the 
illustration  and  will  And  it  a  great  conven- 
ience whether  be  has  much  stock  or  not. 

The  cart  has  a  drop  axle  (A)  worked 
over  at  a  blacksmith  forge  from  two  dis- 
carded buggy  axles.  It  should  be  left 
standard  track  width  and  have  pieces  1 
ft.  long  Inserted  near  the  stubs  at  each 
end  to  form  the  drop.  This  Is  to  bring  the 
bed  nearer  the  ground.  The  bed  can  be 
made  of  any  Inmber  about  the  farm  and 
should  be  Just  the  width  to  fit  Into  the  axle 


a  G.  E.  compensated  revolving  Seld  alter- 
nator. He  describes  Its  operation  as  follows: 
The  emery  wheel  ia  passed  across  the  rings 
while  the  machine  Is  running  slowly.  The 
wheel  la  run  at  a  speed  of  3000  revolutions 
per  minute  by  a  small  motor.  It  puts  the 
rings  In  fine  shape  and  saves  taking  the 
head  to  a  machine  shop.  Then,  too,  while 
turning  the  rings  tbcy  are  liable  to  get  out 
of  place.  Strips  bolted  In  n'bere  the  brush- 
holder  Is  taken  off  and  the  rig  clamped  to 
the  bolt  by  two  screws,  the  bottom  of  the 
casting  being  split  to  Insure  a  tight  grip, 
will  serve  the  purpose. 


Very  few  people  con  drow  two  different 
pictures  simultaneously,  but  an  English- 
man. Sir  Edward  Ijindseer.  recently  proved 
that  he  could.  With  the  right  hand  lie 
drew  the  profile  of  a  stag's  head  with  ant- 
lers, complete,  while  with  the  left  he  drew 
a  horse's  head.  One  drawing  was  as  goo<1 
as  the  other  and  the  acts  of  draftamanship 
did  not  altenute. 
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Tables  SKoi^ing  tHe  Percentage  of  Cotton^  hy 
WeigHtt  on  Magnet  Wires  of  Various  Sixes 


TK 


ValiMible  Tables,  l^KicH  l^e  Have  Not  S« 
In  Print,  mrm  Contribtated  bx  1^.  S.  Hoi 


RBCTANGUI4AR   WIRBS. 


Single   Wound. 


Site. 


J070 
.074 
.080 
.092 
.085 
.100 
.100 
.100 
.100 
.105 
.122 
.126 
.125 
.135 
.140 
.200 
.200 
.200 
^215 
.215 


X  .060. 
X  .060. 
X  .054. 
X  .050. 


No. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

0.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15. . 
10.. 
17.. 
IH.. 
1I».. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 


X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


.075. 
.050. 
.065. 
.074. 
.060. 
.000. 
.005. 
.070. 
.115. 
.005. 
.505. 
.WK). 
.042. 
.070. 
.055. 
.080. 


Pelct 
. . .010 
...0175 
. .  .017 
....0175 
...013 
. .  .015 
...014 
...013 
...0115 
. . .011 
...010 
. . .0125 
...0005 
...0003 
. . .015 
...017 
...012 
. .  .012 
...012 
...008 


Slxe. 


.225 
.232 
.240 
.250 
.260 
.270 
.280 
.280 
.:i00 
..•UX) 
.310 
.320 
.320 
..320 
.3.30 
.3.35 
.340 
.340 
.350 


.028. 
.020. 
.075. 
.073. 
.064. 
.070. 
.062. 
.005. 
.080. 
.110. 
.060. 
.075. 
.082. 
.125. 
.035. 
.115. 
.045. 
.088. 
.080. 


Round  Wlr«ii. 


Slxe. 
.2576. 
.22M. 
.20*3. 
.1810. 
.1620. 
.1443. 
.1285. 
.1144. 
.1010. 
.0007. 
.0808. 
.0719. 
.0640. 
.0571. 
.0508. 
.04.>3. 
.04413. 

.o:r»o. 

.a32U. 
.0283. 
.0253. 
.0226. 
.0201. 
.0179. 
.0160. 
.0142. 
.0126. 
.QU3. 


Per  ct 
8.  W. 


.007. 
.008. 
.000. 
.010. 
.011. 
.013. 
.012. 
.013. 
.013. 
.018. 
.021. 
.022. 
.020. 

.o;w. 
.a^3. 
.o:w. 
.a'«. 

AW). 
.041. 
.045. 
.051. 
.048. 
.062., 


Per  ct. 

D.  W. 

, .  .010 

.  .011 

. .  .012 

. .  .013 

.  .014 

, .  .016 

.  .018 

.  .020 

.  .022 

.  .024 

.  .027 

.  .030 

.  .033 

.  .037 

.  .041 

.  .046 

.  .055 

.  .059 

.  .002 

, .  .070 

.  .080 

.  .094 

.  .007 

..  .100 

.  .115 


.072 lOS 

.067 190 


Per  Ct. 

. . .0176 

...022 

...Oil 

...on 

...0106 
. . .010 
..  0105 
...007 
...<M10 
...0065 
...012 
...0095 
...009 
....0035 
...019 
...006 
. .  .014 
...008 
...009 


Blie. 
.350  X  .090. 
.365  X  .076. 
.355  X  .120. 
.360  X  .100. 
.360  X  .105. 
.360  X  .110. 
.370  X  .064. 
.375  X.  075. 
.375  X.  090. 
..380  X  .065. 
..390  X  .110. 
.420  X  .115. 
.435  X  .110. 
4375x  .065. 
.460  X  .060. 
.490  X  .105. 
.5625X  .084. 
.560  X  .110. 
.675  X  .052. 


Pwct 


.006 


.006 

.0005 


.006 


.006 
.006 
.006 
.006 


.006 


.ou 


size. 


30. 
.31. 
32. 

;«. 

34. 


.0100. 
.0080. 
.0080. 
.0071. 
.0063. 


aw. 

Perct 
.010. . 

.011. . 

.125.. 

.160.. 

.170. . 


D.W. 
P^ret 
..    .216 

..    .220 


JOO 
.MO 


(kiiiar«  Wires. 


Perct. 
8.  W. 


Slxe. 

.068  X.  .068 

.064  X   .064 016 

.075  X  .075 015 

.072  X  .072 013 

.077  X  .077  

.081  X   .081   

.083  X  .083 012 

.OiUYt  X   .0007 

.(«)8  X   .008 Oil 

.108  X   .108 

.1144  X   .1144 


Perct 

D.  W. 

, ..  .006 

..  .621 


QS9 

.00 

./,,...'...'.  .617 

.019 

.120     r   .120 008 

.121     X   .121   008 jOIT 

.128     X   .128  

.135     X   .135 

.143     X   .143 

.162     X  .162 

.187     X  .187 

.196     Z  .196 

.886    X  .810 


J6lf 


•  ••  4^ 


BBOTAirOtrLAR  1 


Double  Woond. 


.100  X  .oeo.. 


J9S  X   .087.. 


Pet  Ct        Slit. 


100 015    .400  1 


-OBO 018     .455    1 


..014     .500   X    .100.. 


.180 012     -500    I 


..01»    .535    ! 

..014     .540   ] 
..1)38     .550    ] 


TO  BLACKEN  BRASS. 


A— Nitrate  oT  »llTer,  120  fralns:  water,  5 
onuces;  B— Nitrate  of  copper,  120  sralus; 
.water,  B  onncea.  Hlx  In  equal  quantities 
mfllcmt  to  Gorer  ttie  piece  of  metal  whiih 
haa  to  btt  bUAeaed.  Cleaoae  the  'bras^  of 
In  bot  lodB  irater  and  dip  In  tbe 
Kn«L  ItaeB  bMt  It  in  an  oren  titi- 


WIKE  SOLDER. 

Tin,  one  part;  lead,  one  part;  blamutb, 
one -half  part.  Melt  together  and  pour 
tbrougb  a  perforated  dish  onto  a  stone  or 
metal  alab,  moving  the  dlsb  along  as  tbe 
solder  runs  tbrongh  and  cools.  Some  prefer 
to  use  a  tunnel  wltb  a  One  orifice  Instead 
of  the  perforated  dish  In  pouring  the  soldn 
on  slab. 


TOOL  FOR  USE  IN  LACING  BELTING 

A  very  hniidy  tool  for  uso  In  liu-liig  Ijeltlng 
i-oiiBiHts  of  II  piilr  of  ordinary  pliers  liavlns 
oae  cud  iiiJiile  liilo  a  hook  tor  uey  In  tukliii; 
out  ola  beltn,  wlikb  l!j  usunlly  very  difficult, 
aud  tbe  other  »li.irpcncd  to  a  point  like  nn 
awl,  HO  Ibut.  Khimki  the  lioies  in  the  new 
beltioK  be  u  trIBc  too  stuall  tbey  can  be 
punched  to  suit.  The  piiern  are  UMPd  to  Rnib 
the  loee  when  It  In  HtiirtHl.  In  stretching 
bolting  Hllk  or  any  I'loth.  the  pliers,  having 
'  RTOund  thin,  are  very  handy  for 
tloldlnfc   the   cloth  while  tachlnB  or  naiiiiiR. 


OASLIOHT  PLASH  SIQNS  FOR 
5H0W  WINDOWS 

Khixb  xicuM  tor  uhow  windows  UHiiig  gu* 
InitteiKl  of  eleetrk-lty  may  l>e  fitted  up  »o 
Katlafaetorily  that  tbc  effect  produced  ia 
■luile  tbe  equal  of  Ibat  produced  bj*  the 
electric  flaab  Blgu,  anye  a  correspondent  of 
the  Acetylene  Journal. 


Handy   for  LMing  Belts 


1'be  iiIUth  ruiiy  he  used  alHo  for  cutting 
wIreH.  or  cuttlUR  wire  naila  shorter  when 
the  richt  tilEe  Ix  not  on  lini  id  .--Contributed 
hy  J.  V.  Gunnolley,  Independence,  Mo. 


A   QOOD   METHOD    OF    REPAIRING 
RUBBER  ARTICLES 

Cut  up  into  liny  MtH  a  IVj-in.  sijunre 
piece  of  reil  rulilier,  put  It  inio  a  t>otlle, 
imur  a  teaspoonful  of  I'lilorofonn  on  It,  and 
eorli  It  up  tlRhtly.  Let  nt«nd  for  ten  niln- 
utcB,  when  it  will  In-  melted  xufflcienlly  for 

Cnt  n  piece  of  riM)lKT  dani  cnnsiderahly 
larKer  than  thi'  pliici'  lo  he  mended,  and  If 
tlu-  lioli-  is  lar^c  Iiike  a  few  Nliti'hes  In  it. 
Wtt  Ibe  ltripalr.ll  artble  with  iblorofoini 
and  as  i|U<i'kly  an  piisnihle  apply  a  liiyer  of 
tbe  iiH'lli'd  nililHT  over  an  larue  n  surface 
as  Ibi-  piece  iif  <Iani  yuu  have  citt.  1'hc  a 
small  stick  for  iiiiplylnt;  tlie  melted  nihher. 
Wi'l  the  dam  wltb  ''lilor'iriirtci  and  stick  It 
nil.  If  tlic  holi'  is  very  Imd.  a  secninl  p1e<v 
of  the  daw  tiiid  more  ..f  tin.  nii'lle.l  ruhliiT 
may  l.i'  nmii.  Klvc  cents'  n-orlli  each  of  tin' 
red  ruMifr  and  Itic  dam  wilt  suffice  aud  tbe 
rcaialmh'!'  of  tbe  incited  ruliPer  may  lie 
used  apili)  I  y  iiildiiiL.'  chiorofonn. 

The  little  kliik  thai  Havn  you  trouble  and 
labor  every  day  ur  week  would  lieip  tbe 
(iTher  niechaiile,  too.  If  be  liiit  knew  It.  Rend 
ns  It  rouKli  akcteli  and  brief  deHcripllon. 
Thtji  department  la  for  men  of  erery  cn<' 
I  includes  jon. 


a—  Flub  Usbt  for  SIffBS 
A  dlspliriDtni  liavinR  a  varying  i 
upon  It  n-Kiibites  tbe  flow  of  tbe  tt»%. 
When  <>nouEh  gas  fnr  a  flash  Iuib  entered 
the  plp<>.  tbe  dlaphmgin  la  forced  up  bmI 
niitomntically  workH  a  plug  In  a  supply  pipe. 
I)y  tbis  inenns  a  small  quantity  of  the  gu 
Ih  let  Into  the  lamps  at  recular  Intervalii 
iuak<'s  for  an  iiiNtant  n  flasb  of  bright  light 
and  tlien  Roea  out,  except  the  little  point  of 
lllflit  which  keepH  the  liuroer  Jcoluft. 

The  illustration  sIiowh  how  tbe  gasiigbt 
flash  sleiis  are  mnnneod  abroad.  The  lower 
part  of  the  letter  In  hinged  at  the  bottom 
and  eacb  letter  is  u  sheet  Iron  lantern  with 
a  refliM'tlii?  liack  wall  and  flttetl  inside  wttb 
nn  Iniaiidesi-ent  lamp.  The  front  of  tbe 
laiilcni  Is  <if  opal  glnsa  to  show  np  tl»e 
I'bariicterH.  To  pr<>veDt  overhentlnt;  and 
undue  action  i>f  tlie  wind,  tbc  air  current! 
ari'  carefully  calculated.  Clockwork  regu- 
lates the  flow  which  acts  upon  tbe  gaa  sup- 
ply to  each  litler.  and  eacb  letter  bas  a 
separate  o.itl-t.  ail  being  controlled  bT  tbe 
rotation  or  tbe  name  cylinder. 

The  nmsunii)Hon  of  coal  gas  per  letter  la 
aliout  half  the  full  consumption  of  tbe  Ifi- 
ciiiidcHceiit  hurtier  used,  and  for  ten  letten^ 
ten  Iniandcsccnt  Inirners  are  enough,  wltb 
a  II  in  sum  ]>t  ion  of  about  4.6  cubic  feet  emth 
— fluit  In,  about  2.25  cubic  feet  of  cosl  t^» 
eacb  In  actual  use,  wbile  with  elcctrldtr 
lU  ~  <■"«  euidles  each   would  bt 
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SHOP     NOTES 


REPAIRING    A    WAGON    LOADED    WITH      WHAT  TO  DO  IN  CASE  OF  INSENSIBILITY 
8,000  LBS.  OF  IfACHINERT.  OR  UNCONSCIOUSNESS. 


A  wagon  loaded  with  heavy  machinery, 
wagon  and  load  together  weighing  8,000  lbs., 
broke  down  while  on  the  way  to  the  Crooke 
City  mining  camp  in  Montana.  The  teamster 
was  alone  twenty  miles  from  help.  The  tire 
had  come  off  one  wheel  and  the  wagon  was 
useless  nntil  it  was  replaced.  One  of  our 
readers,  Lee  R.  Clarke  of  Bozeman,  Mont, 
sends  us  a  sketch  showing  how  the  teamster 
managed  his  difficult  task. 

Under  the  rear  axle  next  the  disabled 
wheel  he  built  up  a  fulcrum  of  such  small 
timber  as  was  readily  available,  with  the 
end  of  one  long  log  wedged  in  at  the  top 


Concussion  or  stunning,  caused  by  blows 
or  falls  upon  the  head  or  fall  upon  the  feet, 
may  cause  mental  confusion  for  a  time,  and 


WEI6HT  or 
WA60N 

8,Q00  LBS 


M 


PROVISION 
BOX 


>Mii«|g^^.* 


f  l««. .   . 


Kepatrtng  a  IiOad«d  Wacon. 


next  the  axle  to  serve  as  a  lever.  At  the 
other  end  of  this  log  was  fastened  a  provi- 
sion box,  and  into  this  were  piled  rocks  until 
the  weight  was  sufficiently  great  to  bear 
down  the  end  of  the  pole  on  which  it  rested, 
and  so  lift  the  wagon  resting  on  the  other 
end,  when  the  wheel  was  easily  repaired. 

#•» 

A  HANDY  SHOP  LAMP. 


A  very  handy  shop  lamp  may  be  made  in 
the  manner  shown  in  the  sketch.    A  is  the 


•*•«!« 


^ 


W  PtPt, 


Vc 


swivels,  and  C  is 
■  lie  med. 
any  position, 
>  tbop  use.— 

lo   Tit 


mAy  be  accompanied  by  laceration  of  brain 
substances  with  hemorrhage  and  clot 

Alcoholic  intoxication  closely  resembles 
apoplexy.  Every  doubtful  case  should  be 
treated  the  same  as  cases  of  apoplexy  until 
the  attending  physician  has  decided  which 
is  the  condition. 

In  all  cases,  before  the  arrival  of  a  physi- 
cian, it  is  safe  to  secure  quiet  and  rest  by 
laying  the  person  flat  upon  the  back,  with 
the  head  a  little  raised;  heat  may  be  ap- 
plied to  the  body  if  it  should  appear  cold. 
If  there  should  be  great  heat  of  the  surface, 
especially  during  very  hot  weather,  cold 
may  be  applied  to  the  body  and  head,  or 
the  body  rubbed  with  ice.  Use  no  w^hisky 
or  wines. 

The  cautious  inhaling  of  smelling  salts 
or  hartshorn,  followed  by  some  warm  drink, 
may  be  permitted,  provided  there  is  a  long 
wait  before  the  arrival  of  the  physician. 
But  all  this  must  be  done  with  care,  with 
the  head  lifted  up  so  that  the  patient  may 
drink  more  readily,  for  in  thU  cft\j.^SNSss^ 
the  liquids  at%  ViaXA^  \.o  «QX3Kt  X>Ki^  Vo^;^  V«^- 
Btead  ot  ^©  «loi&A.e\i,  \t  v«»^^  "^  ^** 


AHOTHEB  PUXPBOD  nSHIHG  DEVICE. 

A  dewripti'-n  "-  ;:ri<jtlie-r  di'vic*  for  fisb- 
Idk  hroten  pu.^.I<  t-U  i«  «t-nl  us  by  E,  H. 
HaniMin.  of  U-allii-i,  T*-i.     Ho  wrlu-i: 

We  have  a  vrV.  1,230  ft.  df^  from  whlcta 
we  have  lo  pui^p  oar  iviit^r.  u*inc  a  large 
lift  pnnip.     Tbe  rods  jrtr  i^Dplcd  togetber. 


shape  cbown  at  IV.  S,  wfth  the  fMfc  afalBat 
ihe  side  of  the  cuAdk  making  It  Tcrr  hb- 
liandy  to  get  at.  Tbe  cbnpcat  aod  qsMeat 
iD^tlwd  of  ^hins  them  out  U  as  foUowa: 

A  Qahlng  trap  aa  In  Fis-  4  la  made,  rtlac 
3-in.  pipe,  with  a  Ma.  aUt  aboDt  4  ft.  kas 
iD  oi)«'  «idt'.  with  A  ateel  doe  OD  tbe  oppoMIe 
side  to  rateb  uad«f  the  sbonUer  ot  tbe 
conpUng.  Tbe  ellt  In  the  pipi?  allova  Ito 
fork  to  pass  up  the  ;  fur  ■■::■  )^h  to  al- 

low the  doe  to       ■  -;    ij!<ler  of 

tbe  coupllni;  as  in  Fi):.  S.  VTberv  tbe  rod  ii 
brokeu  thi.>  pi|>e  without  the  slit  la  laed. 

BOSnrG  TEHOHS  0>  WAGOH  SP0E18. 


Boiint;  lotions  on  wa^n  ?poke«  Is  a  haid 
]ol>  wbeiv  a  fommon  brare  Is 
whicb    re>iiiiivs    a    grfal    deal 
jwwer.    N'early  every  shop  :ii  ■     '  i    - 
ever,  is  provided  with  an  uprifbt  ?^lt-ff>~l 
diilL  wbii-h    reduces    the    dllBcnltlM    to   a 
minimum. 

To  bore  the  tenons,  make  a  ama]!  cotutcf 
suuk  bole  iu  the  floor  perfectly  plninb  vb- 
i1<T  the  drill  shaft.  Fit  tbe  spoke  angw  m 
it  will  run  true  and  «iraixfat  pvt  the  wheel 
in  plnt-e  uod  proceed  aa  thoBgta  dilllliic  a 
hole.  The  tenons  will  be  perfectly  •tralgfat 
jinil  SQniire  with  tb^  wheel,  every  oHe  alike, 
aud  the  Jol<  done  with  no  Lard  work.— C»- 
tritiuted    by    U".    H.    Raymond,    Xew   Sbar- 


.  la. 


A    GOOD    CEMENT    FOB    CBACEBD   mCm 

POTS. 

Knead  60  pnrtn  of  elay  and  10  parti  of 
Iron  tilln:.-r'  with  linseed  oil  to  make  a  tUcfc 
paste.  .\il(l  ii  little  linseed  oU  JoM  before 
iipl'lyint'  iind  l>>t  it  dr>-  slowly,  mil  haideo 
In   twu  or  tlirit'   weeks. 

Oa  CEMENT  FOB 


Into  10  part«  IkiII 
l¥iil»'d  stir  20  [wrtM 
pljie  (.-lay.  Knead  il  ■  --  '1:  t-'i 
anideM  cemented  atand  several 
harden. 

The  helctat  of  a  colnmn  of  wa 
multiplied   br  Mft  ftTCB  111    pi 
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BOW  TO  BxmN  CHARCOAL. 


First  get  good  sound  wood,  black  Jack, 
black  oak,  elm,  cedar,  pine  or  walnut,  and 
cut  in  four- foot  sticks.  Build  a  three-cor- 
nered pen  out  of  wood  eighteen  inches 
across  and  about  four  feet  high,  says  a 
writer  In  the  Blacksmith  and  Wheelwright 
Then  begin  to  stack  the  wood  on  it  and 
around  the  pen.  Stack  it  close,  and  when 
you  have  a  space  large  enough  on  top  of  the 
stacked  wood,  build  the  three-cornered  pen 
higher.  Then  begin  to  stack  short  wood  on  Its 
end  until  you  can  use  long  wood  again,  and 


to  the  coal  and  stop  all  the  air-holes.  The 
fire  will  then  go  out.  Then  draw  out  a  little 
at  a  time  and  let  the  dirt  still  lay  on  the 
pit  till  it  is  all  drawn.  Coal  is  harder  to 
burn  under  green  dirt.  It  should  burn  about 
eight  or  ten  days  in  a  pit  with  one  hundred 
bushels  in  it. 

A  HANDY  RATCHET  DRILL. 


This  handy  ratchet  drill  is  in  six  pieces 
and  is  shown  in  several  combinations  in 
Figs.  1,  2  and  3,  in  each  of  which  the  parts 
are  correst>oudingIy  lettered  as  follows: 


,;* ; 


B 


FtC.  / 


n62. 


Handy  B«Mhet  DrfU. 


SO  on.  Then  cover  the  wood  with  straw  or 
hay  about  two  inches  deep.  Have  the  straw 
even  and  as  smooth  as  possible.  Then  be- 
gin to  cover  with  dry  dust  and  cover  as 
thin  with  dirt  as  possible.  Open  a  hole  in 
the  top  of  pit  where  the  pen  is  and  drop 
the  pen  full  of  chunks  that  are  afire  in  or- 
der to  start  the  pit  to  burning.  Then  make 
about  five  or  eight  holes  at  the  bottom  of 
the  pit  to  give, it  air.  Don't  let  it  burn  too 
f^urt.  When  it  Hi  well  afire  cover  the  top 
with  0hort  chunks,  and  straw  and  dirt; 
watcb  It  closely.  Punch  a  few  small  holes 
tn  tlM  Dtt  at  the  top  to  allow  the  smoke  to 
y  WlMn  the  smoke  is  blue,  stop 
ilna  amoke  is  coming  out 
Ite  aa  much  air  at 

Mp  obal  next 

Ttiiedlrt 

tlie 


A,  feed  screw;  B,  knurled  feed;  C,  ratchet; 
D,  chuck;  E,  set  screw;  F,  screw  driver  bit; 
fJ,  drill  l»it:  H,  rim  of  pulley;  I,  hub  of  pul- 
ley; L,  level  in  handle  of  ratchet;  S,  bush- 
ing; J,  tap. 

The  merit  of  this  tool  is  in  its  great  adapt- 
ability. "Each  piece  fits  snugly  into  its  place,  v 
When  used  as  a  wrench  or  screw  driver  the 
tool  may  be  used  right  or  left-handed  by 
turning  the  ratchet  over.  The  handle  may 
be  taken  out  and  used  as  a  level;  the  bush- 
ings are  in  six  sizes  from  %  in.  to  1  in.; 
screw  driver  bit,  four  sizes;  tap,  six  sizes. 

Such  a  tool  made  by  a  skilled  workman 
from  the  proper  materials  would  be  a  con- 
venience hardly  to  be  overestimated. — Ck)n- 
trlbuted  by  Lee  R.  Clarke,  Bozeman,  Mont. 
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•*petroV*  it  meaii«  is8A/c\VcyQ^\  %xia.**^^T^^Ti''  \» 

oC  wln«  meaBft  alcnltoV 


—  i. 


HOOKS  AND  POWSR  TRANSMISSION. 


A     Study    of    the   Weak    Points   and    Their 

Remedies 


The  employment  of  hooks  for  wires,  cables 
and  certain  types  of  coupled  belt  ends  in 
IK>wer  and  transmission  is  much  more  com- 
mon than  formerly.  Ilooks  are  very  con- 
venient for  the  purpose  of  unclasping  the 
drive  temporarily,  and  various  designs  of 
them  are  in  use.  The  sketches  herewith  ex- 
plain some  of  the  points  relating  to  their 
use.  The  Jiook  shown  in  Fig.  1  is  one  of 
the  usual  type  employed  for  joining  any  two 
ends  of  cable,  endless  chain  system  or  belt- 
ing arrangement  in  drives.  The  hook  is 
found  designed  in  several  ways.  Possibly 
the  weakest  type  is  that  as  exhibited,  for 
the  rea.son  that  there  is  a  lack  of  ample 
bulk  of  metal  at  the  point  B  where  exc*es' 
sive  strain  w.-curs  when  the  hook  is  drawn 
by  the  c<iupl<'d  parts.  The  hook  circle  at  A 
may  Ik?  propiTl.v  described  and  a  secure 
style  of  oval  obtaiiitnl  for  locking,  but  the 
Khould<T  iK>rtion  at  H,  where  the  part  is  re- 
duci'd  in  Hiz*',  Is  fatal.  To  overcome  this 
d<*f«'*'t  It  is  customary,  therefore,  to  use 
hfKiks  In  driv<*s  In  which  the  back  of  the 
lu»ok  at  tlK*  iKiint  IJ  is  described  in  larger 
prnportions  liy  nsin;?  a  surplus  of  material, 
thus  assurin;:  gr«*al  resisting  power.  Then, 
again,  In  many  of  the  i»att<>rns  of  hooks  In 
uso  in  Ix'It  »lri\<'>*  of  siiiallfr  proportions,  the 
simple  line  of  win'  seems  in  vogue,  resulting 
in  the  describing  of  a  hook  circle  like  that 
shown  in  Kig.  2.  This  type  of  hook  Is 
faulty.  The  least  undue  strain  in  the  cable 
syst«*ni  is  likely  to  pull  the  hook  open  and 
[MThaps  fracture  it,  as  at  C.  The  hook  in 
Its  Dri^-'inal  l'i»rni  is  shown  in  Klg.  3.  Its 
weak  point  Is  at  D. 

Ilooks  Mianufaetured  on  the  order  shown 
in  Fig.  1  may  be  found  in  practical  service 
In  rope  and  other  descriptions  of  driving 
systems.  This  form  of  hook  is  made  with 
a  view  (»f  havin:;  stren^cth  In  the  back  of 
the  h(M)k.  but  the  shaft.  F,  is  negle<*ted.  The 
re^iuit  Is  that  whenever  any  unusual  strain 
exists,  the  chances  ar<*  that  the  h<M>k  shaft 
will  bn'ak  off  at  this  Juncture  and  the  com- 
bination be  rt'udered  non-e(Te<'tlve.  In  or- 
der to  avoid  this  trouble,  nuiny  power  and 
transmis'iirHi  engineers  have  the  h(M)ks  made 
on  the  eye-i>lan,  as  shown  in  Hg.  5.  Then 
when  the  draft  of  the  coupling  on  G  oc- 
curs, there  is  opportunity  for  the  hook  shafts 
to  grip  themselves,  as  each  end  la  lockad 
in  with  the  nuts  as  showD.  Tbla  ma^^ 
<inite  A  positive  union.  It  is  one  tli»t 
■\ed  readily  in  case  It  la  f*^ 
e  the  Jink  O.    It  la  c 


make  them  pass  through  the  wheel  groovH 
if  used  in  that  form.  Usually,  however,  the 
hooked  ends  are  employed  only  on  sprocket 
systems,  for  elevating  weights,  where  speed 
is  slow  and  the  opportunities  for  traveling 
of  bulky  parts  ample.  These  styles  of  hooka 
may  alsf>  be  seen  in  use  for  supportini^  parts 
of  the  cable  drives.  The  employment  of 
guides,  idlers,  etc.,  all  call  for  some  kind  of 
a  supporting  system,  and  often  the  Journals 
are  hung  by  means  of  hooks  produced  along 
the  lines  of  the  drawings.    In  the  running 
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system,  however,  it  is  desirable  that  the 
Joints  of  all  connections  l>e  as  rounded  and 
smooth  as  i)ossi))le.  Fig.  6  illustrates  am* 
style  of  connection  for  a  drive  in  which  coal 
Is  moved  from  point  to  point  by  a  conTCfot 
system.  Where  a  Joint  occurs,  the  nnloii  to 
made  hy  InterlocklDg  the  aplit  hook  ikaft 
1  M  Unk  er 
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weak  it  is  liable  to  fracture,  tbus  perniit- 
tiDg  the  parts  to  open  and  releasing  the 
union. 

In  most  drives  the  socket  system  is  pre- 
ferred. The  other  forms  are  chiefly  patched 
work,  seen  in  miscellaneous  shops,  and  used 
for  slow  drives  under  special  conditions. 
The  socket  plan  is  next  described.  The 
caps  may  be  made  in  halves,  one  side  being 
arranged  to  lock  with  the  other,  as  by  the 
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belt  shifters  when  the  shifter  is  up  above 
one  or  two  floors  and  a  long  shifter  rope 
is  needed.  The  ends  of  the  cable  inserted 
into  the  locking  sides  are  marked  I,  I.  In 
Fig.  8  is  shown  the  socket  which  is  cast 
like  L  with  tapered  ends.  The  parts  K,  K 
represent  the  cal)le  placed  within  the  shoul- 
der coupling.  The  ends  are  Introduced  from 
either  side  and  they  meet  in  the  center. 
Then  the  soft  metal  is  compressed  in  a  spe- 
cially prepared  apparatus  and  the  roughened 
interior  surfacing  so  securely  bites  the  wire 
or  rope  that  a  very  strong  union  results. 
The  form  of  link  for  locking  with  a  cable 
hook  or  corresponding  part,  shown  in  Fig. 
9,  is  also  in  use.  This  style  of  locking  eye 
is  made  by  turning  the  ring  on  a  stul)  and 
uniting  the  ends  as  shown.  There  is  a 
chance  left  at  the  Jointed  ends  to  insert  a 
bearing  clasp  by  which  union  is  made  with 
any  desired  connection. 

One  also  sees  the  common  type  of  screw- 
fitted  clasping  sides,  as  in  Fig.  10.  This 
consists  of  two  portions,  each  portion  being 
shaped  like  box  caps,  and  the  caps  are 
placed  together  and  either  united  by  means 
of  screws  or  by  bolts  with  nuts.  Some- 
times rivets  are  utilized  and  the  rivets  are 
headed  up.  The  letter  N  designates  one  of 
the  caps  and  M  the  inserted  cable  end.  This 
is  for  uniting  parts  whicli  do  not  pass  in 
grooves.—Contributed  by  **R.'* 
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A  TOOL  FOR  PULLING  STAPLES. 


Draw  a  piece  of  steel,  an  old  rasp,  or 
something  of  the  same  size,  to  the  shape  of 
a  thin  chisel.  With  a  chisel  cut  a  claw 
about  IV2  in.  long  and  shaped  like  the  cjaw 
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To  31  for  PaUlnc  Staples. 


use  of  rivets.  Fig.  7  at  J,  J,  or  by  brazing 
into  the  stabfl  and  locking  with  other  de- 
TioM»  Tbe  sockets  are  often  welded  and 
bonA  Cor  the  rivets.  Sometimes  they  are 
cast  Jba  *BMdds.     8ome  are  iron  and  others 

nurtaL    Copper  is  used  now 

'^lile  ends  are  inserted  into 

the  inner  sides  of  the 

the  circle,  when 

4.  thttPe  is  a  ten- 

•  or  toge  quite 

lot  Is  made, 

heavy 

*  ends 
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of  a  hammer.  The  bend  of  the  claw  is 
shown  in  the  illustration.  This  is  a  good 
staple  puller,  says  the  Blacksmith  and 
AVheelwright,  l)ut  does  not  save  the  staples. 
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USES  A   POCKET   MIRROR. 


"In  doing  some  kinds  of  work  one  is 
sometimes  oliliged  to  get  down  on  his  back 
to  put  in  a  screw  or  to  see  that  everything 
is  right,"  writes  one  of  our  readers.,  "I'cs^ 
this  purpose  I  often  \\afe  «l  %cca>\  v*^:^^V  xsiSct- 
ror  haviui;  a  YiauiWe  ^ca^  \oVdX  V«  \»rB&ai% 
it  to  any  voalt^ou.'' 
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EA2TB   AlTD    TIMBER    DAM    ON   SANDY 
FOUNDATION 


lightl;  pnt  In  will  gtaod  for  genentlont. 
Id  aectioDB  wliere  timber  U  bUII  plentiful, 
this  principle  con  eaally  and  proDtably  be 
applied  to  manr  different  ukb.  sucb  ■«  wlnf 
walls  and  re-euforcements  for  watervajk 
and  race  banks. 


fipeclollr  adapted  for  use  on  a  nind  foanda- 
tlnn  is  »l  o  n  In  tt  tut  A  y.rlter  In  tbe 
Am  rl  an  Miller  tiiTi 

A  pt-culliir  feiitnrt'  of  this  dam  Hch  in  itn 
circular  c'(>niitni<-tit>n  iind  earth  lllltiig,  mak- 
Ine  an  eartli  liain,  lield  tOKftbcr  by  tlmlM-nt 
lalil  up,  for  ull  the  tvorld.  Iik<>  u  himlnntcd 
wlicut  bin.  Kacti  n-ll  1h  5  feet  by  5  root, 
ami  tbt>  eurtli  Ih  tainijcd  In  hk  tbe  diim  Is 
ralKiil  a  rot>t  oi-  twn.  n  »<treiim  of  water  pour- 
Ins  Into  till-  <tIJ  diirlnt;  the  oiHTatlon. 

It  wtll  1>i<  iii)tl<-Ml  timt  the  lellN  are  not 
IH' n lend Icn 111 r,  but  lean  at  an  ansle  toward 
tlif  upxlream  oC  the  diim.  This  Ix  Intended 
tn  act  as  a  lirnce  lii  tbe  striit'tnre  and  avoids 
Rettlrit;  tbe  spikeH  too  flow  tOftethcr  In  tbe 
(■nws  tlniliem.  No  attempt  1m  made  to  have 
till-  iiliinkltiR  on  the  upHlream  side  watcr- 
tlKbt.  but  that  un  llie  iKiunsln-am  side  Is 
wry  can'fiiUy  and  stronnly  laid  so  that  no 
water  e^ieape)!  anil  tbat  It  I'annot  be  torn  off 
by  Ice.  The  capllliiry  artl.in  of  the  earth 
inline  Is  depended  on  to  krep  the  cell  tlm- 
Ikts  wet  and  iiwoy  from  the  air  so  they  will 
Hut  dceay. 

Wblle  tblN  particular  dam,  whlcb  Is  700 
feet  lonK  ami  ID  fe<>t  blKb.  cost  atmut  180,000, 
otbent  on  tlie  name  prlnelple,  but  differently 
liH-ated,  need  not  eost  mticb  more,  if  any, 
than  an  ordinary  timber  dam.  Bnt  It  repre- 
^nta  one  of  tbe  beat  types  of  mod«m  dfm 
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Compressed  air  works  like  a  cbarm  for 
cleaning  liolter  tubeii,  leaving  them  as  clean 
us  un  the  day  they  were  imt  In.  Tbla  Is  the 
verdict  of  a  correspondent  of  the  Engineer, 
who  liad  formerly  used  steam  boae  for  tbis 
piiriKise,  but  upon  the  Installation  In  the 
plant  of  a  InrRe  air  compressor  for  pomp- 
liii;  water,  trlnl  the  compressed  air  metbod. 

Tbe  air  pressure  was  about  200  lbs.  per 
s'luare  Ineli,  and  the  rest  of  tbe  apparatut 
cniiRlsted  nf  a  %-\n.  hose  wltb  a  strslglil 
piece  of  %-lu.  pipe  for  tbe  nocsle. 


BLACK  WATESPROOF  DBKSSmO. 


Mix  together  7  lb.  best  black  palnL  Vi  lb. 
powdered  lllhargc,  1  pt.  oak  varnish,  U  pt. 
Iwiled  linseed  oil,  'i,  pt.  Iblck  boIM  oil. 
Apply  an  ordinary  paint.  Tbla  dries  sbarp 
with  a  p>od  ^loss.  says  tbe  Jdsstsr  Palnlsr. 
and  la  durable  and  elastic.  Eapeclsllj  good 
for  railway  and  wagon  corat^  b 
such  porposea. 


TOOL  FOB  CLOSING  CAR  DOORS 


PORTABLE  ELECTRIC  PLANER. 


ISblppprs,  In  pni'tifuUir,  will  flpprwlati'  the 
i>  tool  shown  in  our  lUiistnitlnn.    Mntiy 

^r  doors  made,  appareatly.  to  t^loRe  by 
hydraulic  power, 
refnae  to  work 
properly  nt  the 
cHlical  moment 
and  cause  any 
auioitut  of  nnnoy- 
atice  and  delay— 
then  la  the  lime 
when  the  tool  Is 
handy.  Fig.  1 
Khuwe  the  two 
pari  a  which  any 
Miickamlth  can 
make.  A  la  a 
piece  of  1-ln. 
drawn  shafting, 
flattened  nt  one 
end.     making     n 

btlier  prominent  rhlsel-shaped  hook  on  end 
i  which  should  be  hardened,  as  some  doors 
i  Iron-bound. 
B  Is  (he  leg  or  brace  wliieU  must  have  a 

very  sharp  point  on  end  U.  with  ehonlders 

Its  shown  to  prevent  burying  too  deeply  In 
Fig.  2  shows  the  tool  pot  lo- 

i  (Fig.  1)  Is  3  fL  long;  B  Is  3  In.  Hole 
r  bolt  should  be  aliont  6  In.  from  end.  or 
'  holen  can  be  liored.  Fig.  3 
I0W9   bow    tool    is   used   Uiiving   u    ntleliet 
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An  elcetric  mil  way  in  California  which 
liHd  o('eaalon  to  plane  several  linndred 
wooden  trolley  poles,  luid  found  it  difficult 
and  expensive  to  haul  the  poles  to  n  mill, 
inillt  a  home-made  portable  electric  planer 
us  shown  in  the  Uluslrutlon. 

It  consisted  of  a  planer  head  mounted  o 
H  Eutistnntlul  wooden  truck  and  belt-driven 
by  a  S-horsepower  50O-volt  dlreet-current 
General  Electric  motor.  The  rollers  were 
made  of  two  sections  of  10-lueh  wrought- 
iron  pipe,  eastings  being  fitted  In 
ends  for  the  axle  bearings.  A  pair  Of 
plow  bundles  were  used  to  push  and  guide 
the  planer,  the  starting  l)os  for  the  motor 
being  mounted  between  tlie  handles,  as 
shown.  The  entire  outfit  cost  but  fSO  out- 
side of  the  motor,  which  the  company  bad 
In  stoch.  The  poles  were  35  feet  lu  length, 
with  g-lnch  tops,  and  It  took  about  one 
minute  to  plane  down  one  of  the  four 
sides  of  n  pole.  The  poles  were  planed  as 
they  were  unloaded  from  the  cars,  at  the 


rate  of  aL\  poles  an  hour.  There  was  not 
only  considerable  saving  In  time,  hut  also  a 
jrreat  saving  In  expense,  as  it  cost  bnt  ten 
rents  per  iwle  as  against  $1-15,  the  price 
estlnmied  for  doing  it  by  hand. 


A  good  1m 
I  part  Vt 


til  tint 


mhofi 


iMd  mUaa  trtth  Vhte  ' 


parts  v«U«« 
Wife  ^taKft  'wa.  ^^w^A  « 
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RUNNING   A   GENERATOR    WITH    A    BI- 
CYCLE. 


One  of  our  renders,  W.  J.  Slnttery,  of  Ems- 
worth*  Pa.,  uses  nn  old  bicycle  for  mnning 
a  small  10- volt  larenerator;  he  says: 
•  'The  front  forks  of  the  wheel  are  securely 


valve  was  in  the  suction  chamber  of  a  triple 
compound  direct  acting  pump  with  15x24 
inch  water  plungers.  The  broken  valve  teat 
was  in  the  lower  left-hand  comer  and 
could  not  be  pulled  with  a  wrench. 

The    combination    instrument;    howeyer, 
worked  amasingly  well. 


Bumlac  a  10-V61t  QMMrator  with  a  BlojOl* 


braced  to  the  wall  and  the  back  forks  are 
then  braced  up  so  as  to  have  the  back  wheel 
clear  the  floor  about  3  in.  The  generator  is 
set  5  or  6  ft.  distant  To  keep  the  belt  tight 
a  sliding  brace  can  be  made  and  worked  by 
a  screw. 

**l  have  one  of  these  rigged  up  and  it  is 
Just  the  thing  for  charj^ing  small  storage 
batteries,  running  small  motor  and  for  all 
experimental  purposes  where  light  power  is 
required  for  a  short  time.'* 


METHOD  OF  REMOVING  BROKEN  PUMP- 

VALVE   SEAT. 


A  solid  bar  wrench  fitted  over  the  bead 
of  a  vaive  wrench  was  the  instrument  used 
by  a  correspondent  of  the  Engineer  for  tak- 
ing out  a  valve  seat  In  which  the  guard 
stem  had  been  twisted  oflf.  As  only  one  hand 
could  be  got  into  the  chaml>er  at  a  time  it 
was  impossible  to  drill  or  chip  it  out.    The 


The  machinist  blocked  up  against  the 
handle  of  the  wrench  with  a  4x4  pine 
block,  which  extended  through  one  of  the 
hand-holes  far  enough  so  that  he  could  put 
the  cap  of  a  Jackscrew  against  the  heavy 
brick  wall.  He  then  slowly  turned  the 
screw.  In  a  few  minutes  he  was  rewarded 
with  the  loosening  of  the  valve  seat  Upon 
taking  it  out  he  drilled  out  the  old  guard 
stem  and  fitted  another,  and  put  the  seat 
back  in  place  ngnin. 

#  > » 
BRIDGEWALL  FOR  WOOD  FUEL. 


The  accompanying  sketch  is  used  by  a 
writer  in  the  Wood-Worker  to  show  how 
brick  is  placed  on  a  bridgewall  to  prevent 
wood  from  dlKlodglng  it  when  firing. 


£ar1k 
minf 


For  Wood  Fv«l 

The  front  end  of  the  brick,  being  below 
the  back  end  of  the  row  in  front,  prevents 
the  ends  1>eing  caught  and  loosened  by 
ing  wood  over  them. 


aadVaifv 


About  twice  a  year  evaporating 
determine  the  etBdency  of  the  boUer. 
be  made.   This  does  not  require  an 


A  nnC  POS  THE  VLAXEM. 

We  bave  a  fVDaiderable  Dumber  of  plates 
about  2  feet  by  3  feet  by  %  Inch  to  plane. 
A  great  many  of  tbem  are  warped  bo  tbey 
will  not  \ay  flat  on  tbe  four  planer  blocks 
we  have  and  with  these  warped  plates  toh- 
Biderable  time  va»  lost  In  Luntlng  sheet  Irou 
bushing,  etc..  to  sblm  up  with. 

To  remedy  tbta  I  bad  four  more  blocks 
oast.  Just  like  the  ones  we  bad  with  the  ex- 
■:«ptlon  of  a  lug  put  on  them  at  c.  This  lu^ 
was  tapped  for  a  ^-Inch  set  screw  which 
allows  for  enough  adjustment  to  accommo- 
date all  warpoge. 

With  this  Btmple  device  the  plate  could 
be  set  up  in  half  the  time  ordlnarilf  used  In 
Bhlnimlng  up  with-  bushlngB.  Tbe  bushings 
were  a  nuisance,  also,  for  they  frequently 
dropped  out— Norman,  Muscatine,  Iowa. 


SCSBW  DRIVES  POS  SET  SCBEW& 


Tbe   accompanying   illustration    showa    ft 
handy  form  of  screw  driver  for  use  on  set 
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screws.  Fig.  1  shows  the  shape  of  tbe  tool, 
while  Fig.  2  showH  Its  position  when  in  use. 
—Contributed  by  Lee  R.  Clarke,  Bozeman, 
Mont. 


One  cubic  foot  of  steam  1h  produced  from 
one  tubk-  iucU  of  water  evaporated  under 
ordinary  atmospheric  pressure. 


How  to  Wind  a  Magneto  Armature. 


By  tbe  following  method  a  magneto  arma- 
ture nuy  be  wound  in  from  16  to  20  min- 
utes, when  tv  hand  It  would  take  two  or 
tliree  boon. 

Usually  tbe  armature  already  has  a  bole 
tapped  in  It  where  It  was  fastened 
on  the  colI'Wlnding  machine  in  the 
factory,  where  It  was  first  wound. 
At  this  hole  hasten  It  on  tbe  chuck 
of  a  Miller's  Falls  breast  drill  with 
a  piece  of  wood  and  then  put  in  a 
■viae  as  shown  In  sketch. 

Put  the  reel  of  wire  on  a  spindle 
BO  It  will  revolTe  as  tbe  wire  is 
wound  on  the  armature.  Have  a 
friend  turn  tbe  drill  while  you 
^de  the  wire.  Use  No.  40  B  A  S  gauge 
wire.— Contributed  by  W.  J.  Sluttery, 
worth,  Pa. 


PISEPR00FIH6  CLOTH. 


Hjtn  at  Uanchester,  England,  are  using 
tVnnic  add  (tlie  oxide  of  titanium)  for  flre- 
pniofliis  cloth,  reports  United  Btates  Consul 
pMBk  W.  Itahln  of  Nottingham,  England. 
r  .tad  vltli   this  add  was  demon-     itnd  went  out.    It  t%  cVb.\m«&  *&a.\.  ^f^^%. 

.  Wtaentoncbed     boiling   or   'W&«bVaB  ■^^!^^  'a'A  t«o»i'*».  *^* 
I  tbe  On  amoMered     acUL 


AUTOICATIC  SHUT-OFF  FOR  ▲  PRIVATE 

COAL  BIN. 


An  automatic  shut-off  for  a  private  coal 
bin  will  be  found  a  great  convenience  and 
is  one  which  may  be  easily  constructed  by 
any  man  or  1>oy. 

The  bottom  of  the  bin  is  constructed  so  as 
to  convey  the  coal  to  the  spout.  When  not 
in  use  the  spout  takes  the  position  shown  in 
Fig.  1.  When  coal  is  to  be  taken  from  the 
bin  all  one  has  to  do  is  to  press  down  the 
spout  until  the  lever  L  (Fig.  2)  drops  and 
catches  it  by  the  pin  P,  which  holds  it  down 
for  the  coal  to  run  out. 

The  pail  which  catches  the  coal  is  placed 
on  a  stand  which  acts  as  a  lever  D.  (Fig. 
2).  On  the  end  of  this  lever  is  a  weight, 
W,  made  in  the  form  of  a  box  so  that  when 


4 


^ 


4x4x6 
/?  To/^  BfN. 


3-  1- 
Front  View 

n  pail  of  larger  capacity  is  to  be  filled  the 
weight  cnn  be  increased,  or  vice  verwi.  When 
the  pail  is  full  of  coal  it  over- balances  the 
weight  and  causes  the  bar,  F,  to  turn  for- 
ward, thereby  striking  the  lever  and  releas- 
ing the  spout,  which  flies  upwarA  (Impelled 
by  the  weight  C,  Fig.  2).  and  so  shut  oS 

action  of  this  coaI  btn  Is  not  ^ 
,    bat  In  aU 


clogged  or  otherwise  out  of  order.     Thb 
makes  it  very  convenient  for  the  perwm  not 


4ft. 


"C 

y^ 


SiP£  View 

desiring  to  use  n  fire  shovel  in  sero  weatha. 
—Contributed  by  F.  Blcssin,  Eldorado,  la. 


#•» 


HOW  TO  MAKE  A  WOODEN 


Select  a  piece  of  wood  of  the  jiroper  sine. 
find  the  center  and  draw  a  chalk  line  on 
all  four  sf(k's  the  whole  length,  as  at  K, 
Fijr.  1.  The  end  view  (Fig.  1)  shows  a 
gaii^e  mark  across  it.  If  the  wheels  have 
an  inch  dish,  measure  7-16  in.  down  from 
the  horizontal  line  and  1-16  in.  In  front  of 
tlie  perpendicular  lino,  stick  dividers  in  the 
dot  and  strike  a  circle  as  large  as  the  outer 
end  of  the  Journal  is  to  be  (end  view,  Fig. 


A 

I 


ty 


Front  Vlti 


FIc.  1 

1).    With  the  square  draw  a  line  on  all 
four  sides  of  the  circle  and  from 
lines  to  the  collar  (B,  Fig.  S.) 
Draw  a  line.  C^  acroas  tha  c 
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ont  to  one  side  from  the  center,  reverse  the 
square  and  get  the  line  all  around. 

To  cut  the  top  and  bottom  off,  strike  the 
end  all  out  and  cut  off  the  front  and  back 


DEVICE  FOR  SECTION  RUIJN6. 


The  little  contrivance  here  sh-jwn,  I  have 
found  very  convenient  in  section  ruling, 
writes  Signa  L.  Hatfield,  of  Wagoner,  I.  T. 

Little  explanation  is  ueeded.  A  is  made 
of  wood  or  other  suitable  material  about 
^  in.  thick  (I  have  used  cigar-box  nla- 
terial).  The  notch  cut  out  is  slightly  (say 
%  in.)  longer  than  the  triangle  which  is 
to    be  used  in    it    Placing    the  device   as 


FIc.  B. 

sides.  The  arm  is  then  the  right  size  and 
set  right.  Make  It  8  in.  square  and  round  it 
up.  A  correspondent  of  the  Blacksmith  and 
Wheelwright  who  describes  this  method, 
says  he  usually  puts  steel  skeins  on  the  bot- 
tom. 

#  • » 
ANOTHER  SHOCKING  ICACHINE. 


The  shocking  machine  shown  in  the  sketch 
is  very  easy  to  rig  up  and  will  produce  the 
same  results  as  an  expensive  machine. 

Take  an  ordinary  bell  outfit.  Connect  up 
the  bell.  Attach  an  extra  wire  to  A,  which 
Is  a  regulating  s<5rew.  To  B  on  the  bat- 
tery attach  another  wire  the  same  as  to 
A.  To  the  free  end  of  these  wires  attach 
a  small  piece  of  iron.    Grasp  an  iron  in  each 


X>«Tloe  for  8«oticm  Bnllnv. 

shown  in  the  sketch  the  spaces  between  lines 
may  be  made  very  regular.  Draw  a  line 
along  the  triangle,  and  then  holding  the  tri- 
angle 'Stationary  slide  the  device  as  far  as 
it  will  go  to  the  right  then  slide  the  trian- 
gle until  it  strikes  the  adjusting  screw, 
when  it  will  be  In  position  for  making  the 
next  line.  The  adjusting  screw,  C,  makes 
it  possible  to  vary  the  space  between  lines. 


R0BI6-Msd«    SbOOklBff    ICAOhilM. 


hand  and  have  a  friend  turn  on  the  bell. 

As  the  Mend   makes  the  connection  you 

will  receive  a  delightful  shock.    To  intensify 

the  Bbock,  plunge  G  into  a  pan  of  water, 

wmtQ  F  in  one  hand  and  place  the  tips  of 

nn  Hi  the  free  hand  in  the  pan  of 

'  ^JKOOMd  u  before.— Ck>ntributed 

'  ^'Vne  Btt  San  Joee,  Cal. 

^  -9iiii]atlng  screw. 

*  "Hiuidle. 

taie  as  C. 


The  head  of  this  screw  should  be  filed  off 
on  the  sides  until  one  dimension  of  the  bead 
is  the  same  as  the  thickness  of  the  wood. 

#  • » 
REMOVING  VARNISH  STAINS. 


To  remove  resin,  varnish  or  sealing-wax 
stains  from  fabrics,  warm  and  apply  strong 
methylated  spirits.     In  robbing  thft  \sa^^ 
ial  apply  tto  UVsMLou  >3Dkft  -vv^  ^^  ^^^  ^^csfl^^ 
or  a  Tom^  isiQiwraX  \y^  >SX^ 


808 


THAWING     UNDERGROUND     FROZEN 
WATER  SERVICE  PIPES. 


Thawing  underground  pipes  Is  one  of  the 
plumber's  hardest  problems  at  this  season 
when  the  pii>e  Is  Konietlmes  frozen  from 
the  wllar  wall  to  the  main  in  the  street 
and  thus  very  difficult  to  >:et  at.  The  ma- 
chine shown  in  our  illustration  was  devis«Hl 
by  a  oorresiMMMlent  of  the  ^Ictal  AVorker  just 
for  this  purposes  and  will  open  any  job  on 
a  straight  line. 

It  consists  of  an  ordinary  15gal,  expan- 
sion tank  resting  horizontally  on  legs  made 
from  the  band  iron  taken  from  bundles  of 
sheet  iron.  In  one  of  the  openings  intended 
for  the  water  gauge  is  a  short  nipple  and 
a  Mi'inch  cross.    On  one  side  of  this  cross 


Tor  ThAwing  Underfround  Benrioe  Pipes 

is  an  ordinary  steam  srauge  to  roslstor  35 
lbs.,  and  on  th<*  otluT  sldf  is  an  onlinary 
safety  valvo,  si>t  to  lilow  off  at  30  lbs.,  for 
safety.  (Mi  tin?  top  of  the  cross  is  a  nipple 
and  a  gate  valvt^  to  let  out  tin*  air  when 
fllling  th«»  lM)llcr  with  water.  In  tin*  other 
water  gauge  op(>n!ng  there  is  n  \'^\i\.  nip- 
ple and  a  Vl»  x  *4-i»-  redurln;:  enK)w.  with 
a  short  nipple,  and  a  swinging  clu'ck  valve, 
then  another  nipple  and  a  li-in.  gate  valve. 
This  is  wliere  the  steam  supply  is  taken 
from.  In  one  end  of  th(>  boiler  Is  an 
ell»ow  and  a  short  nijjple  and  a  ^s'm.  gate 
valve  with  a  tin  funnel  on  the  top  to  fill 
the  Imiler  with  water.  The  other  openin>:s 
are  plu;:mHl. 

To  ]mt  this  apparatus  In  operation  put 
two  pallfuls  of  water— hot.  If  possil»le-lnto 
the  1»oih*r,  and  with  two  good  gasfillne  fur- 
naces und(T  tlie  1  toiler  run  the  steam  up  to 
25-11).  pressure.  On  a  %-In.  service  pipe  use 
a  coll  of  pure  tin  pipe  for  tubing.  76  ft 
"ritb  a  %-iD.  brass  coupling  solder 
end  to  f JMten  about  10  ft  of 


hose  for  steam.  On  the  other  end  attach 
a  union  for  connection  to  the  ^-in.  valve 
on  the  boiler.  Unroll  15  to  20  ft  from  the 
other  end  of  the  tin  pipe  and  push  it  in 
the  service  pipe  until  it  strikes  the  Ice. 
Th(Mi  everything  is  ready  for  the  steam  to 
be  turned  on  slowly,  and  soon  the  hot  water 
and  steam  will  l>e  simmi  returning;  but  it  is 
necesMiry  to  keep  pushing  the  tubing  into 
the  pipe  as  fast  as  the  ice  melts,  for  if  it 
is  not  kept  well  up  to  the  ice  it  will  not 
thaw,  even  if  only  6  in.  from  the  ice.  In 
fact,  it  works  decidedly  better  if  it  be  kept 
against  the  ice  in  the  pipe  all  the  time.  The 
tin  tubing  should  have  a  %-in.  opening, 
leaving  plenty  of  space  around  it  for  steam 
and  water  to  return. 

A  good  round  way  stop  or  gate  valve 
should  be  placed  on  the  end  of  the  pipe  be- 
fore starting,  to  avoid  receiving  a  bath  be- 
fore it  can  be  put  on  after  the  pipe  is 
opened.  When  the  water  starts,  have  the 
helper  pull  the  pipe  out  as  quickly  as  pos- 
sible and  close  the  stop  valve,  when  the  job 
is  completed  without  much  trouble.  If  the 
water  in  the  l)oiler  gets  low,  which  can  be 
told  by  tlie  steam  suddenly  dropping  off, 
exhaust  the  steam  in  the  l)oIler  into  a  bucket 
of  water  and  then  empty  the  water  into  the 
lK)ller.  This  will  warm  the  water  that  is 
to  enter  the  boiler  and  aid  in  getting  up 
steam  again  (luickly.  With  this  outfit  its 
Inventor  has  op(»ned  86  ft.  of  %-ln.  service 
pipe  in  the  ground  in  three  hours*  time  with- 
out a  helper,  and  the  service  seemed  to  be 
frozen  solid. 

When  using  it  outside  of  a  building  three 
furnaces  and  a  sheet  iron  jacket  to  keep 
off  the  wind  may  be  used.  This  machine 
is  cheap  to  rig  up  and  successful  in  opera- 
tion. 

#•» 

SPLIT     NUTS     IN     DRIVING    THREADSD 

WORK. 


It  is  not  iiood  practice  to  use  a  nut  with 
a  saw  slit  in  one  side  for  threaded  work. 
especially  If  it  will  not  come  off  easily.  If 
a  cold  ehlsel  is  driven  In  the  slot  to  ease  it 
this  soon  results  in  a  halved  nut  which  Is 
even  more  difficult  to  handle. 

The  split  nut  shown  in  the  sketch  Is  orig- 
inal with  a  correspondent  of  the  American 
Machinist,  who  says  he  has  used  a  set  of  IS 
such,  V4  to  1  In.,  constantly  for  several  yaan 
and  finds  them  both  cheap  and  effactfvA- 

full 
tbr 


chlset,  to  Inanre  tbelr  being  tnrn^  on  freely 
by  tbe'  fingers  after  b&rdciilng.  It  takes  but 
a  Jiffy  to  spin  tbem  on.  The;  are  hardened 
in  oil  and  glTen  a  spring  temper  by  burn- 
ing off  the  oil. 

1  lathe  dog  or  a  3-Jawed  chuck 


8^n  Hnt  tat  TbraMtod  Wnrk 

closes  them  on  to  a  thread  very  flrmly.  A 
set  takes  up  a  space  of  1  In.  by  8>4  In.  placed 
tandem,  with  the  slots  over  a  narrow  up- 
right strip  of  brass. 


Portable  electric  lights  are  now  used  by 
many  atone  cutters  who  require  good  ilght 
for  granite  and  marble  lettering,  says  the 
Monumental  News.  .As  the  work  proceeds 
the  light  must  be  moved  to  mnny  different 
positions  and  with  the  ordinary  light  It  Is 


HOW  10  BKONZE  CAST  IfiON. 

The  Maschluenbauer  desfribes  the  follow- 
ing process  Tor  imparting  to  common  cast 
Irou  all  the  rich  glow  of  bronze,  without 
covering  It  with  a  metiil  or  an  alloy.  Hav- 
ing thoroughly  cleansed  the  surface  and 
rubbed  it  down  smooth,  apply  evenly  a  coat 
of  vegetable  oil,  Bay  sweet  or  olive  oil,  and 
heat  the  Iron  object,  being  careful  that  the 
temperature  does  uot  rise  higli  enough  to 
burn  the  oil.  At  the  moment  of  decomposi- 
tion o.'  tie  oil  tlie  cast  Iron  will  absorb 
oxygen,  Hnd  this  forms  upon  the  surface  a 
brown  oxide  skin  or  film,  which  takea  a  fast 
hold  and  la  bo  hard  that  it  will  admit  of  a 
high  poliBb,  thus  bestowing  upon  the  iron 
a  striking  resemblance  to  bronze. 


hard  to  keep  the  shadow  from  falling  on  the 
stone. 

The  light  may  be  satisfactorily  arranged, 
wbere  electric  lights  are  used,-  in  the  man- 
nflr  abown  in  the  sketch.  A  wire  guard 
prpte^  the  lamp  against  breaking  and  a 
iltrRp  Is^coDTeiileiit  for  fastening  It  to  the 
to  umdgement  causes  the  least 
K  light  eqnal  to  tbe  beet 


SUSPENDING  WISES  TO  TREES. 


In  constructing  telephone  lines  it  is  fre- 
quently desirable  to  suspend  a  wire  to  a 
tree.  The  American  Telephone  Journal  gives 
the  proper  method  of  doing  this. 

The  twisted  wire  is  run  through  an  Insu- 
lator suspended  from  a  limb  as  shown  in 


the  Bketcb.  If  the  wire  were  fastened  di- 
rectly to  the  tree  the  tree  would  sway  with 
the  wind  and  the  wire  might  break.  The 
insulator  ufTords  n  flexible  support  which 
holds  the  wire  in  place  without  regard  to 
tiie  motion  of  the  tree. 


Often,  when  in  need  of  a  flat  pulley,  only 
a  crown  pullyy  will  present  Itself.  Now, 
we  all  know  of  several  ways  to  crown  a 
fiat  pulley,  but  when  a  friend  of  mine  pro- 
ceded  to  flatten  a  crown  pnlley  (wood)  with 
a  rasp,  the  obvious  almpMcitj-  of  the  thing 
almost  killed  father,  says  a  oorreapoudent 
of  the  American  Machinist. 


To  innke  paint  stick  to  tinware  scratch 
tbe  surfnce  of  the  tin  with  a  piece  of  rough 
pumice  or  sandpaper,  apply  a  coot  of  tbJ.vi. 
shellac  vamlsh  8.0)i  ttvea  'B'^t*-  *■'*-  "^^  **^ 
Blrea   cotot.     IW*  -w\n  vwf«vV  SSifc  vSa*- 
tvom  sheWVns  offl. 
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HOW  TO  MAKB  TOUR  CLOCK  START 
FIRES  FOR  YOU. 


BT  WM.  H.   MATTHEWS. 


You  must  have  an  eight-day  clock  or  one 
which  haH  an  alarm  that  is  wound  from 
the  outside  of  the  clock. 

Get  an  empty  spool,  A   (Fig.  2);  saw  a 


M  •  "»«  ,  •  -  -- 


riB.i 


riarT 
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groove  in  it  on  one  end.  R;  attach  a  string. 

K,   with  a  short  piece  of  wire  attached  to 

the  loose  end,  £.     The     string     should  he 

about  16  in.  long. 

Get  a  piece  of  white  pine  about  Vj  in. 
thick,  6  In.  wide  and  16  in.  long,  A  (Fig.  1) ; 
Httw  a  pie<re  out  of  one  end  of  it  uh  shown. 
1'hi*  piece  sawed  out  should  be  4  In.  by  5 
in.  'lake  the  piece  you  sawed  out  and  cut 
off  about  V4  i"-  on  one  side  and  put  it  back 
froiij  where  it  was  taken;  but  before  doing 
fliis,  cut  a  small  place  in  one  end  of  this 
ItWtt*  att  that  an  empty  spool  can  turn  easily 
In  It.  (St'i*  1)  in  Kl^.  1.)  Run  a  long  wire, 
(:,  tljrough  tin*  pie<;e,  A,  and  also  through 
li,  uiid  the  Hpooi,  1).  This  will  make  a  trap- 
*Untr  iliat  will  drop  when  the  string  F  is 
wound  on  to  hik>o1,  G,  and  the  piece  of  wire, 
K,  iM  withdrawn  from  under  B  when  the 
HlHrifi  ruiiN  down.  A  close  study  of  Fig.  1 
will  Nhow  you  exactly  bow  to  make  this 
pftrt  of  tiM  appftntus. 

Tate  a  hmwf  piece  of  wood,  A 
Mi  Mil  ft  BteM  ovt  of  one  end  f 

is  piMe  ao  It  wfT 


For  the  fire  starting  apparatoa^  procure 
a  piece  of  tin;  either  a  round  or  square  piece 
will  do.  The  top  of  a  lO-pound  lard  bucket 
is  just  the  thing.  Fig.  4  shows  how  this 
is  made.  Take  an  old  chisel  and  cut  tbree 
pieces  B,  B,  B.  Tbey  must  not  be  cut  clear 
out  of  the  tin  but  cut  only  on  tbree  aides. 
These  pieces,  B,  B,  B,  must  be  bent  upward 
to  hold  the  match,  E,  They  should  be  about 

1^  in.  high  and  about  H  In. 
wide.  Make  a  bole  in  the 
two  front  pieces,  B,  B,  larfe 
enough  to  let  a  mati^  alip 
through  easily.  The  last 
piece,  B,  should  not  have  a 
hole  in  it  Take  a  piece  of 
old  rusty  water  bucket  hoop 
about  6  or  8  in.  long  and  cut 
a  small  notch  in  one  end  so 
that  it  will  pass  the  bead  of 
the  match,  E.  Then  cut  aer- 
eral  (three  will  do)  pieces  of 
tin  and  bend  them  up,  C;  C,  C, 
and  over  the  spring  and  so 
mount  it  that  it  will  press 
tolerably  hard  against  the 
head  of  the  match,  E.  All 
that  now  remains  to  be  done 
is  to  take  a  piece  of  sand- 
paper about  1  in.  wide  and  4 
or  5  in.  long;  tie  a  strong  cord 
long  enough  to  reach  from 
the  machine  (Fig.  4)  out  to 
Fig.  3,  which  should  be  placed 
on  the  floor  in  front  of  fire- 
place and  up  to  trapdoor, 
which  is  laid  on  the  mantel  with  the  clock 
placed  on  top  of  it.  A  weight  should  be  at- 
tached to  the  other  end  of  this  cord.  (See 
Fig.  3.)  A  small  sack  of  sand  is  best  for 
the  weight 

\ow  to  put  the  fire-starter  in  operation. 
At  night  before  retiring  let  the  fire  bum 
down  low.  Cover  the  coals  after  raking 
them  to  the  back  of  the  fireplace.  Put  on 
your  wood.  Take  your  fire-starter  (Fijf.  4) 
and  place  a  match.  £,  through  holea  F, 
K,  with  the  head  next  to  spring,  D.  Place 
the  sandpaper,  A  (Fig.  5),  between  the 
match  and  tlie  spring,  D,  with  the  paper 
projecting:  toward  rear  of  fireplace.  Put 
Fig.  4  between  the  fire-dogs  and  run  the 
string  attached  to  the  sandpaper  over  spooU 
B  (Fig.  8)  and  on  up  to  trapdoor,  B  (Fl» 
1).  Insert  wire,  E  (Fig.  1),  under 
'*—  weUht  on  tBi^*Mi» 


between  tbe  matcli  and  spring  and  strike  It, 
starting  a  fire.  Be  sure  to  tuve  o  notch  in 
the  spring  so  tliat  it  nitl  paes  tbe  head 
of  match,  or  It  vrllt  put  out  the  match  when 
Htruok.  Lajr  something  that  Is  easily 
bumed  close  to  the  head  of  match  to  start 
the  fire.  Excelsior  and  paper  are  Irath  good. 
This  Lo  a  good  thing  for  a  lazy  niao  and 
costs  nothing  to  make.  I  used  Buch  an 
apparatus  seveml  winters,  and  It  is  nice  to 
have  a  warm  Are  to  get  up  by.  If  you  do 
not  wlah  to  attach  It  to  your  clock,  mn 
the  string  to  your  hed  ond  pull  It  and  start 
the  fire   youreelr. 


It   1 


1  simple  matter  to  make  a  device 
irhlch  will  open  the  furnace  dampers  at  any 
desired  hour  day  or  night.  It  is  particularly 
desirable  for  use  In  early  morning  In  order 
that  the  house  may  be  warm  before  gettlng- 
up  time.  The  Instrucflona  are  by  a  corre- 
spondent of  the  Metal  Worker. 

Uost  furnaces  have  two  draft  doora,  a 
check  draft  at  the  back  and  a  draft  door, 
or  lid,  In  front.  When  the  furnace  Is 
checked  the  door  in  front  Is  closed  and  the 
rear  draft  is  open,  allowing  air  from  the 
cellar  to  go  Into  tbe  chimney  without  pass- 
ing tbrouKh  the  furnace.  When  the  fur- 
nace is  burning  the  rear  draft  Is  closed  and 
the  front  one  open,  forcing  the  air  to  go 
through  the  grate  to  reach  the  chimney. 
The  simple  device  Illustrated  will  permit 
the  draft  to  be  shut  off  as  desired,  while  a 
common  alarm  clock  will  close  the  check 
draft  and  open  tbe  front  draft  at  any  hour 
desired.  Pulleys  must  lie  screwed  into  tbe 
celliug,  as  shown  in  Fig,  1.    f^lne  rope  leads 


from  the  check  draft  to  the  end  of  the  lever 
E  and  from  the  front  draft  to  the  end  1>, 
A  hard  wood  stick  12  in.  long  Is  showu 
by  D.  C,  E  working  loosely  on  a  screw.  C, 
driven  Into  tbe  wall  or  other  convenient  sup- 
port. F  Is  a  weight,  consisting  of  an  empty 
tomato  can.  Into  which  coal  can  be  put  until 
it  Is  Just  heavy  enough  to  operate  the  drafts. 
To  check  the  furnace  tbe  end  E  Is  drawn 
down,  as  sliowu  in  Fig.  1,  raisins  the  check 
draft  and  allowing  the  front  draft  to  close 
of  its  own  weight.  The  end  E  Is  held  down 
by  a  lever,  G  H  I,  hinged  in  the  middle  on 
the  bottom  side  and  fastened  to  the  wall  by 
u  screw  at  I,  on  which  it  works  loosely. 
The  alarm  clock,  Fig.  2.  Is  set  to  go  ult 
at  any  desired  time  and  la  placed  on  a  shelf, 
so  that  when  tbe  alarm  goes  off  tbe  winding 
lever  for  the  alarm,  which  hos  Iwen  length- 
ened by  binding  a  piece  of  bard  wood, 
strikes  the  hinged  lever  from  below  at  H, 
bending  it  up  so  that  it  files  out  of  the  way, 
releasing  the  end  E  of  tbe  solid  lever.  The 
weight  F  then  falls,  as  In  Fig.  3.  opening 
the  front  draft  and  allowing  the  check  draft 
to  close  of  Its  own  weight. 


For  packing  finnge  joints,  a  correspondent 
of  the  Engineer  claims  that  thin  sheet  as- 
bestos (wet)  is  far  ahead  of  the  best  rub- 
ber, if  a  permanent  Joint  Is  required,  though 
a  rubber  gasket  can  be  pnt  on  much  more 
quickly  and  easily. 

Great  care  Is  necessary  In  handling  the 
wet  asbestos,  but  If  the  Joint  Is  well  made 
with  very  thin  sheet  asbestos  and  the 
fianges  are  In  good  condition.  It  will  stand 
several  hundred  pounds  pressure. 


TWISTING  A  "nclNTiRE  JOINT"  IN 
GERMANY 

Amcrlciin  liiu-nK'n  imc  only  ii  pxir  uf 
pocket  pllent  for  tn'lstUiK  up  ii  Alvtntire 
Joint,  KUfs  the  Aniorlcaii  Toleplioiic  .lournal, 
liiit  In  rif-rmiiny  tiiv  linemen  liitvo  a  pair  of 
i-lamps  especially  for  the  purpoHC.     Tbeee 


How  Ocraaiu  Twbt  ■  Mctatlrc 
olampn  r«>i<enilile  init  (-rnrkers  Homewhat, 
Init  liave  u  nuuilHT  of  eloM  flttlni;  the  dlf- 
fcreut  bIwm  of  Milntln?  ]ohita  It  may  be 
iici'eitKary  lo  make.  Kiieh  clump  hnn  n 
li.indUf  and  a  net  screw  liy  mcniiK  of  which 
ItM  JawM  arc  fastctiird  about  tlie  Blecve  to  lie 
twhtfHi.  With  till.'  Bleeve  In  ponlllon  and 
the  two  cliiNipi'  )ipplle4l  tlie  Joint  1m  nmilo  by 
ri'viilvlnt:  llic  hamllCK  in  upiMislte  directions. 


ncl;  Itfl  valTQ  woold  then  be  shut,  the  otheii 
opened  and  down  would  go  the  water  Into 
tlie  l>ollcr.  Uf  course  It  made  hard  wwfc 
luKKint;  water  up  a  ladder  In  palls  all  dv- 
but  the  engine  kept  tumtug. 

GLUES    FOR   RESISTING    DAHP 

1.  Prepare  ordinary  gins  with  boiled  lin- 
seed oil. 

2.  Melt  1  lb.  glue  In  2  qt  Bkimmed  milk: 
shellac,  4  os.;  borax,  1  os.  Boll  In  a  Uttle 
water  and  concentrate  to  a  paste  b7  heaL 

TO  MAKE  PAINT  ADHERE  TO  OAL- 
VANIZED  IRON 

In  palntlnfi;  ifalvanUod  Iron  apply  flrst  a 
solution  of  ammonia  water,  uatng  a  white- 
wash bruRti  to  put  It  on  with.  Allow  thi* 
to  dry  lieforc  applying  the  paint,  says  a  cor- 
respondent of  the  Metal  Worker,  and  there 
will  be  no  difflcuttj  about  the  paint  adher- 
ing to  the  iron. 


AN  EMERGENCY  WATER  FEED 


The  dhop  WAN  niviiy  out  In  the  woods;  the 
ImlU'r  an  uprlulit  aii<t  the  cnuinc  ii  5xlZ-ln. 
Till'  liihiliir  w.-[ii  all  tii  pieces  iinc  afternoon 
and  tlicy  had  no  pntnp.  MuHt  iicoplc  would 
hiivi-  Nliut  down  tind  wniti'd  tilt  a  new  In- 
Jei'lor  ciiuld  In-  tcl<'i:ra|i1jcil  fur  and  n-celviil. 
1  wliiit  thi-  ciifflni' 
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ii'd  t' 
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III  VI 


iM  also 

cinni.led  with  llie  steiiiii  spiiiv  by  a  hiilf- 
hii'li  pljie  ruiiiilni:  Into  the  liolc  lately  nccn- 
ph'd  by  ihc  tlilril  wiiter-cauKe  nul;.  The 
simp  Kiiirieil  at  »i'Vfn  the  next  mnrnluc  and 
for  four  days  tliat  Ixiller  was  fed  by  gravity. 
The  valve  In  the  Hl(-am  pipe  and  In  the  one- 
tneh  pipe  below  the  flve-lneb  pleee  would  be 
il;  the  Dig  pipe  fllled  thnugb  the  fun* 


HOW  TO   MAKE  A   HOE   FOR  THE 

FIRE-ROOM 


A  boe  much  Iwtter  adapted  to  the  dimen- 
sions of  the  boiler  and  the  kind  of  fire  car- 
rit'd  <4n  l>c  made  at  home  rather  tb«n 
liiiiight,  says  Power.  To  make  auch  a  boe. 
rivet  a  ?(-hi.  malleable  railing  flange  on  to 
II  piece  of  Iron,  3-16x6^13  In.    Screw  tn  a 


Hoc  tor  Flff-RiMB 
plive  of  pipe  of  the  proper  length,  and  Bt 
the  iither  end  of  llie  pipe  with  a  piece  of 
Imii  Ix'iit  as  shown  In  the  illustration.  This 
can  lie  put  iin  by  means  of  a  reducing 
vt>n\i\\itK. 

A  machine   for   kii'plnc   the   smoke  tubes 
iif  marine  ur  slatlonnry  liollera  free  of  soot 
has  ri'ccntly  been     invented.     Hitherto  the 
tubes  have  bn-n  swept     out   about     erery 
neien  days:  by  nieiuis  of  tlie  new  derlcc  the 
retarders  in  tlie  Inben  which  break  up  jiiM 
on  their  way  through  the  tubes  mn  ntaU 
l>y  a  handle  on  the  outside,    Tha'OB* 
is  so  simple  that  It  csn  be  perf 
few  hours,  glTlu  u  eeiiM* 
the  coal  «■ 


SHOP     NOTES 


The  followlne  pn: 
"  respondent  of  tlie  Blai'tHinltb  and  Wheel- 
wright HS  bis  particular  metbod  of  brazing 
pant  Iron.  The  illuHtratloii  eliows  a  piece  of 
B-lndniill,  all  In  a  solid  cast  piece,  with  a 
bri-ak  at  A,  and  brazed  from  the  inside  in 
the  uiunner  described.    The  writer  auya: 

"I  take  1  part  of  pQlverized  glass.  2  parta 
of  grouuil  marlile,  Vi  part  vt  carbonate  of 


the  Ijrass  la  melted,  cut  olT  yoor  blast  and 
let  It  rest  thei'e  till  it  turns  nearly  black, 
then  you  I'lui  remove  it  and  put  It  away  ho 
you  can  UHe  your  tire  If  you  are  ruiibed. 
^V'hen  cold  take  off  braceH,  bolts  or  wire, 
whichever  It  may  be.  Qle  up  and  your  Job 
la  ready.  Now  remember,  if  there  la  any 
dirt  or  grease  you  won't  get  rid  of  it,  I  heat 
Ihe  Irou  to  a  red  heat  aud  uxe  steel  bruah 
and  give  It  a  good  brushing.  Then  let  It 
cool.  Don't  liolt  the  braces  too  tight  to- 
(jfther;  if  you  do,  when  you  heiit  your  eaat- 
iiif;  it  will  expand  and  yonr  brails  won't  go 
through  where  it  should.  You  must  use 
horuK  the  8ame  as  if  you  were  going  to 
weld  steel.  To  braze  iron  or  ateel  do  Pot 
use  glass  or  malleable  Iron;  use  only  Ixirnx 
with  some  carbonate  of  Iron,  and  of  course 
you  must  use  the  brass.  You  must  cake 
your  coal  so  there  will  not  lie  too  much 
sulphur  or  gaa  in  it  to  spoil  your  job." 

BIAKIHG  A  FLOOR-CLEAHER. 

The  floor-cleaner  shown  in  the  sketch 
was  made  hy  a  correspondent  of  the  En- 
gineer from  some  nibber  belting  about  3 
in.  wide  and  18  In.  long.  Two  pieces  of 
hardwood  6  In.  wide.  IS  in.  long  and  ^  In. 
thick  were  cut  in  the  form  shown,  and  put 


2  parts  of  puirerlzed  borax.  For  flux 
^ke  I  part  of  water  and  1  part  of  pulver- 
1  borax.  To  grind  your  marble  and  irou 
»  bastard  file  or  a"  ernery  wheel  ab*>ut 
|b.  39  grit,  ao  aa  not  lo  make  UllnBa  too  fltie. 
I  rulvvrkti  the  glass  1  lake  a  piece  and 
iBmnier  on  it  on  my  anvil,  (ine  learns  In 
I  few  lininmerlngB  the  heal:  way  to  pulver- 
Tbere  Is  a  trick  in  it.  but  I  don't 
^ilw  Uow  to  cxiilaln  it, 

Whan  your  I'astlng  ia  ready  to  braze,  take 
Mr  nilxtiiru  nml  the  flus  nnil  make  a  paste 
)  thin  coat  on  each  piece  and  holt, 
nit  or  wire  them  together  so  they  will  not 
*  while  In  the  flrp.  Put  It  In  clean  fire 
t  b<n(  lo  high  red  hi-nt;  put  yoar  brass 
^tBF  no  It  tin  It  meltai  usf  plenty  of  II  on 


together  with  the  rubher  between  them,  m 
that  the  robber  projected  below  the  wood 
about  %  Inch.  An  old  broom  handle  was 
iuaerted  and  the  cleaner  was  complete. 

The  floor  on  which  this  was  used  was  a 
cement  one,  and  tlie  cleaner  worked  well 
for  pushing  water  out  of  the  room.  It  Is 
also  good  as  a  mop  for  drying  a  floor  after 
a   scrub-down. 

Aluminum,  becauae  It  withstands  the 
action  of  acids.  Is  a  suitable  material  for 
books  for  removing  photographic  negatives 
front  acid  baths.  It  makes  good  acid  fan- 
iielB,  also. 


WASUnfG   WATBft   FOR   SROWES  BATH 
OR  WASH  BASIN. 

Thorp  arc  lunuy  oitiiMlsliiii^Dts  wbere 
steam  Is  availaMe  lu  whlcb  u  ^liowpr  bath 
can  be  uschI  wltb  advantage  by  tbe  em- 
ployeB  of  the  plant,  for  their  refresliment  !□ 
the  Bummer  aeaeoii,  and  for  purely  batbing 
purposofi  at  tbe  end  of  tbc  day's  work  all 


tbe  year  round.  At  n  recvnt  mcMIng  of  tbc 
I'Ufltlc  Cimst  fins  AMxni-liition  the  device 
Hliuwn  In  tbe  nfcomiwinyiiic  lllnntratloii  was 
Itn.'muit(Kl  In  tbe  "Wrlnkli-  Di'partnioiit"  for 
till-  c^iimldenitlon  of  men  working  In  Kas 
DianurueturliiK  eshiMlshmentfi.  and  was  met 
with  stnHiB  Hiiiimvul. 

It  Is  iijikIi'  iviili  a  i>iiie  at  2-ini-li  or  Z',i- 
hii-U  iil|n'  E':!  fi-et  lonjr.  At  tbo  lower  end  It 
Ik  nilni'i'd  lo  "i  liicli.  Where  tile  cold  water 
cMlerH  at  >li(>  ni'lier  end  there  in  a  riKlnelnt; 
T  ti)  "i  hK'b.  Jhe  Bidi-  oiwnliijr  Ik  where  tbe 
lint  ivaUT  Is  laken  off  to  the  nhower  or 
liasln.  At  Ihe  to|i  of  tin-  T  tbere  Is  Inxertcd 
u  ]ierfiirat(il  tuli<-  of  li^-liiih  iilpe  with  <'ap 
un  the  lower  end.  TIiIk  tul>c  Is  connected 
with  the  live  ptenm  line.  Tbe  uwr  can  get 
tbe  deKlre<l  teinpeniture  of  water  by  ndjust- 
Init  lb«  valvcR  on  the  i^ilil  water  and  atnim 
Inletn.  This  will  be  foand  vwy  bandy  and 
a  cheap  shower  tor  use  nt  tbe  worka  or  any 

<Ge  wbere  steam  la  to  be  had. 


THumiiio  znc  fistns. 

The  proper  medlam  for  mixing  line  wMte 
l»  pale  boiled  oil.  Uany  flrmB  mannfactiiK 
pale  boiled  oil  eapedally  for  tbla  pnrpoae, 
and  the  petnter  will  ordinarily  aave  him- 
self considerable  tronble  by  procorlns  tUs 
proper  medium  at  the  outset 

In  mixing  zinc  palnta,  nse  as  mncb  oU 
and  as  little  turpentine  as  poaalble,  tbe  oil 
being  pale  boiled,  and  keep  the  paint  ai 
"round"  as  possible.  All  sine  paints  can  tw 
applied  much  rounder  than  lead  paints. 

Oxide  of  zinc  and  BUlpblde  alnc  wbtte, 
wben  ground  In  oil  In  tbe  form  of  a  vtUT 
paste,  should  be  kept  from  air  In  the  stock 
casks,  and  whenever  a  portion  la  remoTed 
the  surface  should  be  smoothed  down  end 
covered  with  a  little  raw  Unseed  oil.  Nerer 
use  water,  but  always  oil,  for  covering  tiie 
surface  of  zinc  paints. 


SAFE     SPEEDS     FOB     GKAY-mON     ILT- 


Tbe  following  valuable  table  of  aafc 
speeds  for  gray-Iron  flywheels  has  been  com- 
piled by  \V.  II.  Boehm,  superintendent  of  tbe 
flywheel    department    of   the    Fidelity    and 


Casualty  Company.    Tbe  American 
lat  says:    "Tbe  table  la  Bgared  Ibr  a  vt 
of  safety  on  ■»■ 
which  I- 


1  CARE  OF  PACKING  RINGS, 

Paching  rings  iiswt  by  air  hriikc  vifpuir- 
tnen  nhoiilil  uever  he  huug  oD  nttl]!<  or  lioobn. 
as  tliey  are  soon  sprunp  nut  of  o  tniP  flri-lo 
lij  tbpir  own  HUBpendrd  n-clghr.  nereHRl- 
tatiog  mueli  Bling  nway  of  the  riog  lo  make 


^fit  fit  the  cylinder.  This,  anys  1-ocomotlve 
Engineering,  i.i  especially  true  ot  governor, 
triple  vnlve  anci  eqiiBllElng  piston  rings. 

For  tlie  siuiill  rings  use  tin  boxes  sllghtl; 
larger  tlmn  Ibe  rings,  which  Bhonld  lie  Inld 
flat  In  the  box.  Large  air  pump  rings 
should  be  laid  on  shelves.  It  thus  cared 
for.  the  circle  will  remain  true  and  the 
rings  Qiny  be  readily  fitted. 


¥ 


TO  REPAIR  CRANKPIN  BRASSES. 


The  sketch  shond  ii  worn  out  wriatpin 
box  from  a  high  speed  engine  the  dotted 
lines  eliowUiK  i\Lere  tht  jiln  had  worn  the 
metal  anay  A  conespnndent  of  the  Engl 
neer  tells  how  be  repaired  It 

It  was  taken  out  put  In  the  lathe  and 
hored  out  to  the  lines  1  and  2  and  the  b\x 
iain  radial  boles  (\  B  t  D  I  t)  were 
.dilUed     A  pin  of  dr^  vood  ^  In  smaller  In 


dlnnieter  Ihm  th*.  » ll'^Ijlin  »(is  then 
ttimed  and  the  boxes  babbitted  around  It 
The  iMixes  were  then  put  in  the  lathe  and 
liore«I  out  to  the  size  of  the  pin  The  oil 
grooves  were  cut  and  the  rr>d  eonneited 
The  brnsses  hi\e  neier  b'len  the  Itast  trou 
ble  sinte  the  repair  and  tbe  babbitt  dues  not 
requite  keying  bo  often  as  tbe  brass  box  did. 


VISIBLE  SIGNALS  FOR  TELEPHONES. 

In  iL  factory  or  plant  where  there  is  con- 
siderable nolxe  lit  all  times  and  where  the 
room  Is  so  hirge  it  la  not  always  possible 
to  hear  the  telephone  bell,  au  Ingenious  ar- 
rnngeutent  for  visible  signals  may  be  used 
to  advantage. 

Red  Incandescent  lamps  of  about  16  can- 
dlepower  each  will  serve  as  good  signals 
and  several  should  be  placed  at  varioDB 
points  where  they  will  be  likely  to  be  no- 
ticed, If  automatically  turned  on.  Connect 
them  all  on  tbe  same  pair  of  wires  and 
run  these  to  the  telephone. 

Ou  the  back  of  the  closet  or  partition 
where  tbe  telephone  Is  placed  mount  a  block 


Id  Hook 


of  wood  thick  enoush  to  have  Its  upper  sur- 
face flush  »lth  the  magneto  case.  Ou  an 
ordinary  snap  switch  without  a  handle  at- 
tatb  a  long  bar  having  a  weight  at  its 
oulir  eud  and  small  hook  made  of  copper 
Hire  Mount  this  on  the  block.  Slip  tbe 
hook  over  the  clapper  of  the  hell  and  bal- 
auie  It  Figs  1  and  2  show  this  arrange- 
ment elearlT  When  the  telephone  bell 
rmga  the  hook  will  slip  oil.  the  weight  fall 
mid  the  =nltch  will  throw  ou  the  red  lights, 
iiotIf>lng  any  one  lu  any  part  of  the  room 
n  ho  may  see  them  that  there  is  a  call  at 
tbe    pboue 

This  ingenious  apparatus  was  first  need 
In  a  large  steel  mill  where  news  of  a  Are 
In  the  town  was  noised  abroad  by  the  boiler 
bouse  wblstle  upon  notification  over  the 
phone  sais  a  correspondent  of  tbe  Ameri- 
can Machinist 


A  GOOD  METHOD   OF  SAWING  WEDGES. 

For  this  [>iin>"Me  iiHt>  u  ;;ii(iil.  stilT  liEick 
saw,  sharp.  Fli'st  sun*  Hue  A  A  <lowu  to  B. 
Sbcund,  siiw  wi'ilgcs  C  out  iiml  llit'ti  rntse 
tlicni  lip  ont'-vliilKli  iiK'h  to  iiiiikf  a  guide 
for  the  sharp  ends  of  the  wcdgee  D,  all  of 


[i|njl!i.":yr|[jjj|H|]i|i- 


BawIdc  W«df>« 

which  saw   olf  at  the   line  B  after   the  C 
wedtpis  are  snwed  off. 

"We  use  pittliy  floor  siTaps,"  says  n  lor- 
respondent  of  Hie  BlnckRiuitb  and  Wheel- 
wright, "and  after  the  lirMt  wedge  eut.  every 
eiit  makes  two  wedRen,  iiud  thej  stick  \iet- 
ter  tLan  a  BlinvM  weilKi-." 


BSACIHG  A  STEAH-HAHHER  FRAME 

A  crack  developed  hi  one  of  the  stand- 
ards of  a  10-cwt.  Mteniii  tinninier  while  some 
large  motor  piiiloiiH  wen'  beini:  forged  a 
short  time  ana.  The  Ktectrleal  Alapixiiie, 
London,  teltH  how  the  etiiudard  wsh  braced 


so  tlinl  tlioTiRli  It  has  been  uwed  for  heavy 
Jolis  Mi'vi'i'al  months  It  mIiows  no  sign  of 
bieaklnc  more. 

'flu-  cr:ick  Is  Kliowti  lit  A.  A  2-ln.  square 
bnr  of  Kti<el  was  forged  to  the  required 
shape,  as  shown  In  the  sketch.  Cooling 
contracted  the  liar  and  so  braced  the  frame. 


HOW  TO  FIX  PEARL  TO  GLAS& 

The  design  desired  should  be  flrat  cue- 
fnlly  gilded  In  outline  and  the  spaces  be- 
tween the  lines  filled  with  very  clenr  tm- 
uiah.  Allow  this  to  become  taclcy.  and  then 
with  a  little  size  on  the  end  of  the  finger 
pick  up  some  of  the  Hakes  of  pearl,  pot 
them  on  different  parts  of  the  letter;  fill  lo 
with  smaller  flakes  and  press  some  pnil 
powder  on  to  cover  the  space  completely. 

Apply  the  varnish  with  a  soft  hair  Bleli, 
says  the  Alaster  Painter  and  when  the  work 
Is  quite  dry  press  a  layer  of  ttofoU  well 
Into  the  breaks  to  fix  the  pearl  to  tlie  ImA. 
Faint  over  with  tinted  white  lead,  mixed 
Btlir  in  boiling  oil  with  suOlclent  imptat  gold 
size  to  drj-  quickly. 


Write  the  letters  In  with  a  weak  solntlaD 
of  ivhlte  matting  acid.  This  will  roagben 
the  surface  of  the  glass.  Gfld  the  letters 
with  isinglass  size,  bringing  the  gold  be- 
yond the  letters  In  order  to  obtain  a  tnlgbt 
margin  line.  Then  write  the  wbole  of  the 
letters,  center  and  edges,  with  Japan  gold 
size  ntid  red  lead.  When  dry  remove  snr- 
plus  gold  with  water.  Vamlsta,  Japan  gold 
size  or  conch  maker's  black  Japan  mafcn  ■ 
good   protective  backing. 


CLEANING  BOILER  TUBES. 

In  discusalng  a  previous  article  In  the 
Xntloiial  Engineer  Clias.  B.  Rlsiey  says: 

Tliere  seetus  to  be  no  objection  to  the  DM 
of  a  scraper  as  a  cleaner  of  boiler  tubes, 
except  the  laborious  task  necessary  when 
It  is  used,  as  against  the  comparatively  easy 
work  of  operating  a  steam  blower,  In  my 
opinion  neither  of  the  above  metboda  giTM 
the  best  results.  The  great  majority  of 
BcraperB  are  not  efflclent  tube  cleaners  be- 
tauxe  they  cause  the  soot  In  the  tube  to  bulk 
uj)  ahead  of  the  scraper  In  a  manner  that 
necessitates  the  scraper  passing  over  some 
of  It  and  compressing  to  the  sides  of  the 
lube,  resulting  In  a  poorly  clesDCd  tnbn 
Tlie  soot,  so  compressed,  forms  a  anrtace 
upon  which  other  soot  finds  easy  and  oon- 
ventent  lodgement 

With     purely    steam     blowcn,    trMUa 
arises  from  tba  (act  that  th*  ta^mmm 
the    ^cp-  "taam. 


either  or  both  of  the  methods  prerionBlr 


with  the  hot  blast  system  ve  have,  for 
example,  tor  a  4-lDch  tube,  a  steam  nozzle 
%  Inch  In  diameter,  which  Is  nsed  to  syphon 
the  gases  from  the  furnace  at  approximately 
800  to  1.000  degrees,  the  size  of  the  gas 
Inlet  being  2H  Inches  in  diameter.  In  this 
way  the  volume  of  steam  is  superheated, 
tUus  preveatlng  moisture  or  cold  air  enter- 
ing the  tube. 

I  hare  conducted  a  nnmber  of  tests  to 
determine  the  temperature  and  velocities 
of  the  discharge  of  steam  tube  cleaners, 
with  resnlts  as  shown  In  the  following 
table: 


Hollow  shafts  of  large  diameter  having  a 
large  hole  In  the  center  which  tapers  toward 
the  ends  (Fig.  1)  sbonld  be  forged  In  the 
manner  shown  In  Fig.  2.  Bore  straight 
through  the  largest  diameter  and  then  put 
the  ends  under  the  hammer  or  forging  ma- 
cbine  and  bring  them  down  to  the  diameter 


fli.2 

atuf^  ufB  a  correspond- 

MKchiolst     This  re- 

■*■  ft  the  ends  and 

•  V»  Gonpllngs 


Such  shafts  arc  ns^  fn  onr  large  men- 
of-war.  In  a  16-ln.  shaft  the  hole  for  a  few 
feet  at  each  end  1b  about  6  in.  In  diameter 
widening  into  a  hole  9  In.  in  i 
the  center. 


The  following  instructions  apply  where 
eacti  letter  iti  to  lie  outlined  with  a  bur- 
nlslied  line  ^  Inch  wide,  the  Interior  of  the 
letter  being  in  u  dull  gold. 

Lay  the  glass  lint  on  the  table,  and  for 
tiie  parts  of  each  letter  nliich  are  to  be  In 
dull  gold  leave  pliiln  glanx;  plate  coat  the 
rest  with  embossing  black.  The  exposed 
portions  of  the  kIuss  should  then  be  eaten 
uway  with  hydroflnorle  acid,  wliich  will  not 
attack  the  coven-d  portions  and  will  do  its 
worli  in  a  few  minutes  to  ii  half-hour,  de- 
pending on  the  strength  of  the  solution. 
To  nscertnin  the  deptli  to  which  the  acid 
has  eaten  drnw  a  needle  or  other  fine  steel 
instrument  agaiust  the  odge  of  the  letter. 
When  deep  enough,  pour  off  tlie  ucid  and 
wash  the  surface  of  the  glass  witli  clean 
water.     Hemove  the  black  with  turpentine. 

Gild  the  letters,  allowing  the  gold  leaf  to 
come  beyond  the  edge  of  the  letters  to  the 
required  width  of  the  burnished  line.  Use 
a  weak  Hulutkin  of  Isinglass  us  a  medium. 
When  dry  protec't  the  gold  line  by  a  coating 
of  red  lead  and  gold  size.  When  this  Is 
hard  the  surjilus  gold  may  be  readily 
gashed  olt. 

If  the  plate  glass  cannot  be  removed  from 
the  sash,  the  add  cannot  be  used  in  the 
manner  described.  In  such  ease  lay  the 
gold  around  the  edges  of  the  letters  on  the 
back,  on  a  weab  solution  of  isinglass,  tut 
the  gold  ou  a  cushion  ami  place  on  the  wet 
size,  \\lien  dry,  the  gold  from  the  face 
Bide  will  appear  bright.  It  may  bo  further 
burnished,  if  desired,  by  rapidly  pouring  , 
hot  water  <in  the  letters  uud  allowing  it  to 
run  off,  using  great  care  to  pi-event  the 
gold  washing  off.  if  a  weak  solution  is  used. 
Paint  the  line  of  gold  in  with  a  backing  of 
gold  sVif  or  viiruisii  iiiiil  I'ed  lend,  and  when 
It  hardens  wasli  off  the  gold  beyond  the 
edge  of  the  line.  To  make  the  letters  ap- 
pear dull  done  to  tlie  edge  with  isinglass, 
write  the  inner  prirt  in  with  pale  varnish 
and  when  almost  dry,  gild. 


Our  readers  are  urged  to  contribute  to 
"Shop  Notes"  any  kinka  which  they  have 
worked  out,  or  may  be  using  to  advantage 
and  which  others  ail%\A  ^i»  ■w'lKo.  "NiKofc^i^- 
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MEANS  OF  REMOVING  MOISTURE  FROM     LENGTHENING    A    TWIST    DSHIi    WITH 
COMPRESSED  AIR.  PAPER. 


Compressed  nir  would  be  even  more  ez* 
tensively  used  thau  It  now  Is  were  it  not 
for  the  presence  of  moisture  wliicli,  in  some 
instances,  would  do  damage  to  the  work  in 
hand. 

In  a  large  plant  where  compressed  air 
is  used  a  great  deal,  the  moisture  was  suc- 
cessfully disposed  of  after  several  means 
had  been  tried  and  failed,  says  Power. 


BemoTlnff  Moistmre  from  OomprtMad  Air 

The  rocoivor  pressure  being  80  pounds 
and  oiilj*  25  pounds  Iwing  necessarj*,  a  ro- 
ducing  vnlvo  or  pivssuro  regulator  was  in- 
stalled, as  shown  in  tlio  skott-ii,  which  has 
made  dry  air  a  i>ossil)ility. 

Till*  drain  sliown  at  tlie  bottom  of  tlie 
tank  may  1k»  <»p«'nod  and  a  pit*oe  of  paper 
held  nndrr  It.  and  no  nh)isture  will  be  vis- 
ible, ex(M»pt  perhai>s  a  little  oil,  if  it  has  not 
been  opcmMl   ftn*  (pilte  a   whUt^. 

Since  this  ap]>aratus  has  been  put  in. 
there  has  not  Immmi  any  more  trouble  with 
moisture,  and  if  it  lielped  in  this  case  it  will 
surely  help  otben. 


Some  time  ago  I  bad  a  caatiiig,  as  Bhawii 
in  sketch,  to  be  drilled  at  a,  b,  c,  and  d. 
1-inch  hole.  The  holes  bad  to  be  drilled  ab- 
solutely in  line  through  both  lugs,  for  a  1- 
inch  shaft  to  go  through. 

I  clamped  the  casting  to  the  angle  plate, 
and  after  I  had  drilled  through  tbe  lug,  a, 
I  found  that  the  drill  was  not  long  endugfa 
by  ^  inch  to  drill  through  lug  b.  Of  course, 
I  could  have  turned  the  casting  around  and 
drilled  from  the  other  lug,  but  tbia  would 
have  necessitated  a  very  careful  lining  up  to 
get    them  absolutely    In  line.     Inat^id   of 


DlstaiuM  B««oliMl  With  A  V«w  1-lnOh  DvOL 

reversing  the  casting,  I  took  the  drill  out  and 

wrapped  paper  around  the  taper  socket  on 

the  drill,  then  by  placing  same  In  spindle 

of  drill  and  tapping  it  gently,  I  succeeded  in 

drilling  through  Imth  lugs  at  one  setting,  and 

the  drill  never  slipped  in  spindle. 

I  know  of  no  rig  that  can  be  fixed  up 

any  quicker  than  this  one,  providing  there 

is  nothing  at  hand  except  the  average  length 

of  drills.— Norman,  Muscatine,  Iowa. 
#  • » 

THAWING  A  PITCHER  PUMP. 


To  thaw  a  pitcher  or  com- 
mon kitchen  pump,  unscrew 
the  pump  and  put  a  hollow 
elder  or  small  iron  pipe  down 
the  main  pumi»  pipe.  With  a 
funnel  at  the  top  of  the  tube 
or  small  iron  pipe  boiling  hot 
water  can  bo  made  to  reach 
the  frozen  part.  Keep  pour- 
ing the  hot  water.  Two  feet 
can  be  thawcHl  In  two  min- 
utes. H**fore  n»tiring  draw  a 
im'.l  of  water  so  there  will  be 

a  supply  on  hand.— Contrib- 
uted by  Carl  Baum,  Val* 
puralso,  Ind. 
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CLEANING  FLOOBS. 


One  poHDd  of  common  soda  and  one 
ponnd  of  quiclcltme  melted  or  mixed  In  one 
gallon  of  boiling  water,  la  good  for  remov- 
ing bard  paint  and  restoring  color  of  floors, 
tays  the  Master  Fainter.  Satarate  the  floor 
wltb  the  Bolntlon,  sprinkle  clean,  sbarp  sand 
over  It  and  scrub  with  soap  and  water. 
This  will  clean  and  bleach  the  floor  petv 
fecttx  and  It  may  then  be  waxed. 

WIPING  JOINTS  IN  HABD  PLACES. 

Where  a  balldine  Is  equipped  with  a 
wrongbt-lron  pipe  screw  Joint  drainage 
system  and  where  a  Joint  mnst  be  wiped 


Joint  must  be  wiped  are  pwantad  In  Ok 
plan  and  elevation  given  In  Hg.  L  Tbe 
dotted  lines  sliow  the  extent  to  wtaldi  the 
lead  bend  may  be  moved  In  order  to  tulU- 
tate  the  wiping  of  a  Joint  when  the  voit 
connection  Is  made  wltti  the  lead  bend. 

It  Is  often  dUDcQlt  to  hold  tbe  beet  until 
the  Joint  is  property  made,  where  the  pipe 
Is  as  thin  as  the  lead  bend  or  tbe  Tent  pipe. 
Fig.  2  shows  an  arrangement  for  maintain- 
ing the  heat  until  the  work  Is  flnlahed.  An 
old  piece  of  tin  plate  or  sheet  Iron  is  bent 
In  the  form  of  a  email  basket  with  ends  ex- 
tending Dp  to  turn  down  over  Qie  end  of 
the  lead  pipe  and  so  support  tbe  baaket  at 
the  point  desired.  Snfllclent  air  apacea  to 
allow  free  radiation  of  the  heat  and  con- 
tinued combustion  of  tbe  hot  coala  which 
abould  t>e  placed  In  tbe  basket  abonld  be 
made.  Perforations  In  tbe  sheet  metal  win 
flufflce.  Stuff  the  top  end  of  the  bend  with 
pat)er  to  prevent  the  geoeratlon  of  too  much 
beat.     This  method  Is  convenient  wliera  a 


under  the  i>loflet  to  connect  the  vent  to  tbe 
lead  bond  cimuocting  tlio  closet  with  the 
waste  pipe,  considerable  trouble  would  l>e 
saved,  snys  tlie  SietuI  Worker.  If  the  2- 
ini'h  vent  pipe  were  c-onneciwl  with  tbe  lend 
iH-nd  tteforc  the  cemetitliiK  imd  tiling  wiis 
»<'t  nnd  If  a  45  or  90  degree  In-nd  wiis  made 
In  the  2'lncli  jiipe,  no  as  to  allow  for  any 
Inaccuracy  of  the  piping  or  fixtures  wlien 
flnnlly  w>t.  This  would  allow  the  pipe  to 
\m-  still  further  bent  or  straightened  to  meet 
tbe  requirements.  Some.idea  of  tbe  condl- 
Siis  met  with  under  the  floor  wbere  tha 


pipe  must  Imth  t^e  dried  ont  and  heated  1 
fore  proceeding  with  tbe  work. 

A  SIMPLE  FIRE  EXTINGUISHIR. 


Where  tnisollne  In  used  In  any  great 
tity  there  Is  alwnys  danger  of  fire.    1 
celling  over  the  tank  containing  tbe 
liang  a   fragile     bottle  containing   -' 
gallon  of  ammonia,  by  a  abd"* 
link.    Should  the  gaaoOr- 
will  fall  and  h^  ~ 
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WHSAT  DUMP  FOR  CUSTOM  MILL. 


The  sketch  represents  a  method  of  receiv- 
ing wheat  at  small  custom  mills.  The  farm- 
er places  the  sack  on  the  board  and  lifts 


tiBt  o^  »9$^»tm$ 


i 
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it  up  nntll  it  tips,  says  the  American  Miller. 
Then  the  sack  slides  in  and  empties  in  a 
hopper  scale.  The  advantage  of  this  Is  that 
every  sack  of  grain  can  be  inspected,  to  say 
nothing  of  the  saving  of  labor. 


SOLDERING  CAST  IRON. 


Soldering  cast  iron  is  a  rather  unsatisfac- 
tory undertaking  at  best.  The  ordinary 
killed  acid  is  the  best  flux  to  use,  says  the 
Automobile.  The  surfaces  to  be  united 
should  be  made  bright  and  clean;  this  is 
most  important  They  should  then  be  tinned 
separately  and  sweated  together.  The  pieces 
must  be  kept  hot,  as  any  tendency  to  chill 
the  solder  will  cause  failure,  and  the  parts 
should  be  pressed  together  as  closely  as  pos- 
sible while  cooling.  It  will  be  seen  at  once, 
on  commencing  the  tinning  process,  that 
solder  has  not  the  same  tendency  to  adhere 
to  cast  iron  as  to  brass,  for  Instance.  For 
this  reason  a  soldered  Joint  in  cast  Iron 
can  never  be  depended  upon  to  stand  much 
strain.  Some  of  the  better  and  closer  cast 
irons  can  hardly  be  soldered  at  all.  Gaso- 
line motor  cylinders  are  usually  exceedingly 
difficult  to  s61der. 

#•» 

PREPARING  TRACING  PAPER 


The  following  is  a  capital  method  of  pre- 
paring tracing  paper   for  architectural   or 
engineering    tracings,    says    the    National 
Builder:    Take  common  tissue  or  cap  paper, 
any  size  sheet;  lay  each  sheet  on  a  flat  sur- 
face and  sponge  over  (one  side)  with  the 
iolO'*^HuL  taking, care  not  to  miss  any  part 
Qsoez'     Canadian   balsam,    two 
'nnientlne,    three   pints, 
«f  <M  nnt  oil;  a 
te  anolytng 
inn. 


As  each  sheet  is  prepared  it  should  be  hung 
up  to  dry  over  two  cords  stretched  tightly 
and  parallel,  about  eight  inches  apart,  to 
prevent  the  lower  edges  of  the  paper  from 
coming  in  contact.  As  soon  as  dry,  the 
sheets  should  be  carefully  rolled  on  straight 
and  smooth  rollers  covered  with  paper, 
about  two  inches  in  diameter.  The  sheets 
will  be  dry  when  no  stickiness  can  be  felt. 
A  little  practice  will  enable  any  one  to  make 
good  tracing  paper  in  this  way  at  a  mod- 
erate rate.  The  composition  gives  the  sub- 
stance to  the  tissue  paper. 

ANOTHER     DEVICE     FOR     WINDING 

SPRINGS. 


Either  close  or  open  wound  springs  of 
any  pitch  may  be  wound  by  the  device 
shown  in  the  sketch,  says  a  correspondent 
of  the  American  Machinist. 

Make  the  piece  A  of  a  suitable  piece  of 
flat  stock,  long  enough  to  rest  against  the 
front  of  the  lathe  bed,  and  bend  to  fit  over 
the  mandrel,  M.  The  mandrel  should  be 
smaller  than  the  finished  spring  by  the 
amount  of  spring  in  the  material  being 
wound.     Drill  the  hole,  H,   a   trifle  larger 


Winding  Bprinca 

than  the  wire  used,  and  chamfer  its  edges 
a  little.  Its  position  determines  the  pitch 
of  the  spring;  the  pitch  being  steeper  the 
farther  the  hole  is  from  the  left.  This 
bends  the  wire  just  at  the  point  where  it 
goes  on  the  mandrel.  Do  not  hold  back  on 
the  wire,  as  tliere  is  practically  no  waste. 
The  collar,  C,  mounted  on  the  mandrel,  has 
a  hole  drilled  longitudinally  in  it,  for  re- 
ceiving the  end  of  the  wire. 

To  wind  a  sprinj?,  grip  the  mandrel  in  the 
lathe  chuck,  pass  the  wire  through  the  hole, 
H;  bend  the  end  of  the  wire  over  at  right 
angles  and  insert  in  the  hole  in  the  collar, 
C.  Start  up  the  lathe  and  wind  the  spring. 
Use  a  fairly  stiff  mandrel  and  no  support 
for  the  outer  end  will  be  necessary.  For 
slender  mandrels  an  old  chuck  mounted  in 
the  tail  spindle  may  be  used,  having  the 
Jaws  tightened  enough  to  support  the  end. 
of  the  mandrel. 
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RAISING  THE  STACK. 


The  raising  of  a  tall  stack  always  be- 
comes a  matter  of  popular  interest  before 
it  is  accomplished  and  any  bungling  may 
bring  embarrassment  to  the  man  super- 
intending the  job,  who»  in  all  likelihood,  had 
not  counted  on  the  group  of  interested  spec- 
tators. A  correspondent  of  the  Woodwork- 
er tell  how  he  goes  about  this  operation. 


Vlff.  1 


Derrick  pole,  "blocks,  tackle  and  all  nec- 
essary rigging  were  collected  soon  after  the 
construction  of  the  building  had  been 
started,  as  it  is  good  policy  to  have  them 
at  hand  and  in  readiness.  The  derrick  or 
"gin'*  pole  usually  consists  of  three  poles 
set  in  a  tripod.  In  this  case  a  poplar  log 
"snaked"  up  the  bank  was  the  best  avail- 
able. The  pole  was  54  ft.  long  and  10  in. 
in  diameter  at  the  top  end;  the  brick  stack 
stump  was  18  ft  high  and  the  iron  stack 


built  and  the  pole  set  on  it,  whleh  save 
about  9  ft  of  space  between  Mk^s  wlien 
the  stack  was  '^ilgh."  ready  to  set  over  Into 
place. 

Blocks  and  tackle  consisted  of  a  doable 
or  two-sheave  block  having  a  becket  to 
which  was  fastened  one  end  of  the  114  tn. 
rope  (500  ft.  long)  and  a  triple  or  three- 
sheave  block.  The  other  end  of  the  rope 
was  the  "fall"  of  the  line— or  the  rc^e  to 
which  power  is  applied.  It  was  passed  four 
times  around  the  "crab"  of  the  dram,  which 
"crab**  was  a  geared  windlass  consisting  of 
a  crankshaft,  having  a  crank  <«  each  end 
and  carrying  a  small  pinion  which  geared 
into  a  spur  gear,  keyed  onto  one  end  of  a 
spool  shaft  The  spool  was  tapered  down 
from  the  flanges  toward  the  middle  so  that 
the  rope  slipped  toward  the  center  as  wound 
on,  and  one  man  pulling  on  the  slack  end 
would  cause  it  to  Impinge  on  the  qxMd 
enough  to  raise  the  load  pulled  by  .two  moi 
at  the  cranks.  This  crab  was  geared  so 
that  the  pinion  made  six  turns  to  the  qpor 
gear's  one  and  by  means  of  It  with  the 
tackle  blocks,  two  men  could  raise  a  load 


Sfac^  Pieced  rtstfy  ttiitite/ion 


Mam  Cuy 


] 
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with  the  spark  nrroRtor,  was  87  ft  lonp, 
connoquontly  tho  polo  was  not  lonp  enough. 

To  meet  this  cmorj^ency  a  butt  splice  was 
made  at  tho  lar>;e  ond  of  tho  polo  by  moans 
of  a  12xl2-in.  by  16  ft.  tlnibor  and  two 
plocos  6x12  in.  by  12  ft.  (Fig.  1.)  This 
gavo  70  ft.  of  polo,  hardly  length  enough, 
allowin;;  10  ft.  for  blocks,  sling  and  lashing 
for  landing  tho  polo  in  tho  stump.  To  gain 
length  n   crib   of  railroad   tics,  5   ft.  high, 

d  having  a  platform  of  2-in.  planks,  was 


of  8.000  lbs.— more  than  5  men  conld  pull 
up  bodily  by  hand. 

Tho  derrick  pole  to  be  raised  wel^ied 
4,000  lbs.  A  3x4in.  by  24-ft  scantling  and 
a  pair  of  doul)lo  '^i-in.  blocks  were  tot 
raiscMl  by  hand.  With  this  a  larger  derridc 
pole  5x5  in.  by  40  ft  long  was  palled  op 
and  securely  stayed  with  four  gar 
Then  by  means  of  blocks,  tacUa  n 
the  main  derrick  pole  waa  lloi■^ 
as  shown   In  II*    ^ 


S2S 


this  last  operatibn  the  gays  to  the  main 
pole  were  all  pulled  very  tight  by  means  of 
a  pair  of  small  blocks,  each  guy  in  turn 
until  the  slack  was  taken  out  of  them. 
This  was  done  by  placing  a  '*stop  knot"  on 
the  guyrope,  fastening  one  block  to  it  and 
another  to  a  sling  around  the  post  to  which 
the  guy  is  fastened.  The  "stop  knot*'  is 
tied  as  follows: 

We  will  say  the  guy  is  a  li4-inch  rope 
and  the  stop  knot  rope  %-inch.    Take  hold 


the  weight  of  the  stack  comes  onto  this 
lashing  near  the  center,  if  the  joints  are  not 
very  strongly  riveted  the  weight  of  the  ends 
will  sometimes  shear  the  rivets  off  at  the 
joint  nearest  the  lashing.  To  avoid  this 
three  ribs  of  angle  iron,  ^2x2  in.  about 
20  ft  long  were  put  in,  placed  equidistant 
on  the  inside  circle  of  the  stack,  lengthwise, 
and  securely  riveted  to  it.  Some  boiler 
builders  furnish  these  angle  bars  to  be  put 
in  full  length  of  the  stack,  but  unless  the 
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of  the  end  of  the  smaller  rope  marked  A 
(Fig.  Z),  With  the  left  hand;  hold  it  against 
the  large  rope  and  make  three  round  turns 
toward  the  right  over  the  large  rope..  Bring 
the  end  of  smaller  rope,  marked  B,  back, 
and  take  three  iialf  hitches  to  the  left. 
Bring  the  end  marked  A  through  the  loop  at 
C,  and  attach  to  the  hook  of  block  that  has 
the  larger  number  of  sheave  pulleys.  It  is 
very  important  that  the  guy  ropes  should 
be  pulled  tight,  so  that  the  stack  does  not 
take  a  lurch  and  gain  momentum  enough  to 
break  one  or  more  of  them. 

In  the  instance  mentioned,  the  tackle 
blocks  and  rope  were  not  raised  with  the 
pole.  Before  the  pole  was  raised  "cleat'* 
steps  about  2  ft.  apart  were  put  on  and  a 
1%-in.  hole  was  bored  in  the  top  of  the 
pole  and  a  1-in.  round  iron  davit  put  in, 
the  hook  part  hanging  over  toward  the 
stump  when  the  pole  was  up.  A  man  went 
up  carrying  a  small  line  with  which  he 
pulled  up  a  pair  of  small  blocks  and  with 
this  tackle  the  large  blocks  and  tackle  were 
pulled  up. 

The  appliances  all  being  in  place,  the 
crab  bolted  to  the  foot  of  the  pole,  all  the 
guys  pulled  tight,  and  the  'makefasts"  all 
secure,  the  lashing  was  put  around  the 
stack  3  or  4  feet  above  the  center  of  the 
weight  of  the  stack— that  is,  so  that  the 
bottom  end  of  the  stack  was  a  little  heav- 
ier than  the  top.  This  lashing  is  usually  a 
of  the  dxe  of  the  block  line,  passed  six 
'**'*'Hiiid  the  stack,  and  the  hook  of 
^  booked  into  three  of  the 
a  polling  tight  around 
*flC  slip  up.    As  all 


stack  is  of  very  light  weight  material  it  is 
not  necessary  except  at  the  middle. 

A  set  of  four  guy  ropes  were  then 
fastened  to  the  stack  11  ft.  from  the  top 
and  another  set  of  four  13  ft.  lower  down. 
Everything  was  made  secure  and  taut  and 
then,  the  stack  laying  alongside  (Fig.  2) 
the  blocks  were  hooked  into  the  lashing,  the 
winding  of  the  rope  on  the  crab  was  begun 
and  the  stack  slowly  went  up.  The  lower 
end  was  held  down  by  a  hand  line  and  thus 
an  upright  position  was  gradually  assumed. 
When  at  the  right  point,  it  was  pulled  over 
Into  place,  settled  down  on  the  stack  plate, 
plumbed  and  the  guys  secured  to  the  eight 
posts  previously  set. 

^  •» 

POINTERS   ON  ARMATURE  COILS. 


Wires  should  be  of  the  proper  size  to  ob- 
tain the  requisite  electromotive  force,  but  as 
short  and  thick  as  may  be,  in  order  to  give 
the  least  resistance  possible.  Their  electro- 
conductivity  should  be  of  the  best,  good 
copper  wires  being  nearly  equal  to  silver. 
Coils  should  be  wound  with  air  spaces,  as 
some  heat  Is  always  generated  by  their  re- 
sistance, and  ventilation  cools  them.  Mica 
and  asbestos  are  good  for  insulating  arma- 
tures. 

^ »  » 

The  wind  pressure  upon  a  flat  surface  la 

twice  that  upon  a  cylindrical  surface  of  the 

same  height  and  width. 
#  » » 

Eleven  pounds  of  nails  will  nail  on  the 

1,000  laths  required  to  cover  70  sq.  yds.  of 

surface. 
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HOW  TO  MAKE  A  LEVELING  BOARD. 


LEVEL  FOR  GRADING  DITCHB& 


The  board  shown  in  the  sketch  is  handy 
tor  grading:  pipe  trenches  or  leveling  ground. 

It  may  be  made  from  an  ordinary  piece 
of  lumber  6  ft.  long,  8  in.  wide  and  1  in. 
or  more  thick.    At  the  center  and  at  right 


Home-Made  Ifeval 

angles  with  the  bottom  edge  of  the  first 
board  rigidly  attach  a  piece  of  the  same 
lumber,  about  3  ft.  long.  At  the  top  of  this 
upright  piece  attach  a  plumb  bob.  Mark 
a  scale  on  the  bottom  of  tbe  board  and  at 
the  center.  The  swing  of  the  bob  will  indi- 
cate the  grade. 


A  level  like  the  one  shown  In  the  illnstra* 
tion  Is  used  in  Montana  for  grading  irriga- 
tion ditches.  The  construction  of  tlie  level 
Is  plainly  shown.  In  operation  the  level  is 
carried  by  one  man  and  an  assistant  makes 


marks  with  a  shovel,  to  guide  the  driver 
of  the  ditcher,  which  follows  alwut  200  feet 
in  the  rear.  The  usual  grades  allowed  are 
from  one-half  to  three-fourths  of  an  Inch  to 
the  rod.  The  level  being  Just  a  rod  in 
length  is  especially  handy  for  the  purpose 
mentioned. 


Knots  You  Ou|^t  to  Kno^^ 


Oopniifci  isoi. 


A.— Bight  of  a  rope. 

B.— Simple  or  Overfatnd 
Knot. 

C— Figure  8  Knot 

1^.— Double  Knot 

E.— Boat  Knot 

F.— Bowline,  first  step. 

(J. — Bowline,  second  step. 

H.— Bowline,  completed. 

I.— Square  or  Reef  Knot 

J.— Sheet  Bend  or  Weaver's 
Knot. 

K.— Sheet  Bend,  with  a  tog- 
gle. 

I..— Cnrrick  Bend. 

M. — Stevedore    Knot    com- 

l)l0t«Hl. 

N. — Stevedore    Knot    com- 
iiiencod. 
O.-Sllp  Knot 
P.— Flemish  TxK>p. 
(J.— Chain   Knot  with  tof- 

R.— Ilalfbitch. 

S.-Tinil>erhltch. 

T.— Clove- hitch. 

U.-Rolling-hiteh. 

V.-Timber-hitcb  and  Half- 
hitch. 

\V.— Blackwall-hltch. 

X.— Fisherman's  Bend. 

Y.— Round  Turn  and  Batf- 
hitch. 

Z.— Wall  Knot  eo" 


825 


PUTTING  RUraER  TIHES  ON  IHON  BAND 

SAW  WHEELS. 


The  following  kink  will  be  of  use  to  those 
who  experience  some  difficulty  in  making 
the  tires  stick.  The  reason  they  do  not 
stick  is  because  the  wheel  is  cold  and  chills 
the  shellac. 

Fill  a  common  oil  d&n,  having  a  small  out- 
let, with  gasoline.  Have  the  wheel  clean 
and  keep  it  revolving  slowly  by  hand.  Put 
a  little  gasoline  on  all  around  the  rim  of 
the  wheel  and  then  touch  a  match  to  it 
and  keep  the  fire  all  around  the  rim  by 
putting  in  gasoline  wherever  the  fire  dies 
out  Keep  this  up  until  the  wheel  is  very 
warm,  then  let  the  fire  die  out  and  put  on 
very  thick  shellac  and  then  the  tire.  The 
tire  will  stretch  even  all  around  and  cause 
no  more  trouble  by  coming  off.— Contributed 
by  Chester  R.  Wyman,  So.  Paris,  Maine. 


HINTS  FOR  DRAFTSMEN. 


Steel  pens  are  soon  ruined  through  not 
wiping,  and  even  when  faithfully  cleaned 
after  using,  soon  accumulate  more  or  less 
deposit.  They  may  be  made  as  good  as 
new  in  a  few  moments  by  rubbing  with 
a  bit  of  sandpaper  until  free  from  dried 
ink  and  rust.  The  sandpaper  can  be  ce- 
mented on  a  tiny  stick  and  take  its  place 
among  the  desk  accessories,  ready  for  in- 
stant use.  Pens  are  cheap,  of  course,  yet 
a  good  one  one  dislikes  to  part  with,  and 
the  operation  is  so  simple  that  it  is  worth 
while. 

A  fine  or  coarse  pen  can  be  created  at  will 
by  means  of  an  oil  stone;  a  little  practice 
will  soon  demonstrate  the  idea,  rubbing  at 
the  sides  reducing  the  lines,  and  across  the 
end  rendering  the  pen  coarser.  If  any 
scratching  ensues,  a  few  trials  will  show 
where  to  apply  the  oil  stone  to  remove  the 
difficulty. 

This  method  can  be  used  to  advantage 
also  with  etching  pens.  It  sometimes  occurs 
that  the  inking  pens  of  a  drawing  set  fail 
to  Ink  properly  and  cut  the  paper.  This  is 
not  only  annoying  but  ruins  the  work.  The 
oil  stone,  applied  to  each  point  after  separ- 
ating as  widely  as  possible,  will  remedy  the 
defect  Rub  the  finger  over  the  points,  to 
ascertain  that  th^  are  no  feather  edges, 
and  tiiML  contlitae  with  the  oil  stone  until 

'^   otrtained.     Afterward 
A  Mfftie  alcohol  will 


la. 


^  Imkan^ 
t  «^«to 


can  be  procured:  Remove  the  broken  glass, 
and  cut  a  piece  of  cardboariL  to  fit  in  its 
place;  cut  an  opening  to  show  the  figures 
and  lines,  and  string  a  hair  across  the  open- 
ing, cutting  a  niche  in  the  cardboard  with 
a  penknife  for  the  hair,  and  being  careful 
that  it  lines  up  properly.  In  this  way  one 
can  use  a  slide  rule  until  a  new  glass  is  ob- 
tainable—Contributed by  A.  B.  Weeks, 
Cleveland. 
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HOW  TO  MAKE  A  FINE-TOOTHED  SAW. 


Once  in  a  while  a  saw  having  very  fine 
teeth,  fine  as  those  on  a  jeweler's  saw,  but 
with  a  much  wider  blade  is  required.  Such 
a  saw  can  be  made  of  an  old  spring  from 
an  eight-day  clock,  says  a  correspondent  of 
The  American  Machinist 

The  sketch  shows  the  gauge  made  of 
%x%-in.  machinery  steel.  Grind  one  side 
•of  a  3-cornered  file  safe,  cut  a  piece  of  steel 
the  length  of  blade  you  require  and  clamp 
in  the  vise;  file  one  space  A  the  proper 
depth,  take  the  gauge  in  the  left  hand  and 
apply  in  space  A  and  file  the  next  space. 


Mtkhm  m  riM-To«ciMd  Saw 

holding  the  safe  side  against  the  gauge.  Re- 
peat this  operation  until  the  saw  is  com- 
plete. Regulate  the  depth  by  the  number 
of  strokes  of  the  file.  For  thin  brass  or 
German  silver  tubing,  one  long  stroke  is 
enough;  for  fiat  stock,  two;  for  hard  rub- 
ber or  fiber,  three. 

Punch  holes  in  the  ends  to  stretch  in  a 
frame,  or  for  miter  work  make  a  back  for 
the  blade  by  slotting  a  piece  of  fiat  brass 
like  B,  or  take  a  piece  of  soft  brass  and 
double  over  like  C.  If  for  any  reason  you 
should  desire  to  draw  the  temper  at  each 
end,  wrap  the  toothed  part  in  a  wet  cloth, 
or,  better  still,  stick  through  a  raw  potato 
and  leave  the  end  exposed  and  apply  the 
heat  The  temper  is  hard  enough  for  gray 
iron  and  machinery  steel.  The  blade  can 
be  made  at  the  rate  of  1  In.  in  3^  minutes. 
No  set  is  required.  This  saw  makes  a  cut 
of  .02  in. 


The  nMS   Shop  Notes,"  200  pages,   395 
niQstiatlons,  only  50  cents. 
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DIVIDING  CIRCLES  B7  THE  STBSL 

SQUARE. 


BLACK  XKAMBL  FOR  WOOD. 


A  circle  may  be  divided  into  any  number 
of  equal  parts  by  the  use  of  the  steel  square, 
says  the  Metal  Worker.  To  do  this,  divide 
360  by  the  number  of  equal  parts  desired 
This  will  give  the  angle  of  the  parts  in  de- 
grees. 


XJutDg  me«I  Square  for  DlTidiac  OlrelM 

Let  us  suppose  that  we  wish  to  describe 
an  octagon  within  a  circle.  Dividing  3f60 
by  8  gives  us  45  degrees  as  the  angle  of  the 
parts.  Set  bevel  square  at  this  angle  by 
aid  of  the  protractor  and  from  any  dia- 
meter as  the  base  line,  secure  a  new  base, 
using  this  from  which  to  secure  a  second 
and  so  on  until  the  circumference  is  com- 
pleted. This  proceeding  is  indicated  in  the 
diagram. 

For  a  very  large  circumference,  first  make 
a  small  drawing,  having  a  diameter  which 
is  a  factor  of  the  given  cireumference,  keep 
in  mind  that  dimenHioiiH  of  similar  figures 
are  in  proportion  and  the  sides  may  be  se- 
cured by  the  rule  of  three. 


BOILED  OIL  FOR  ZINC  PAINTING. 


Mix  1  part  of  binoxide  of  manganese,  in 
coarse  powder,  but  not  dusty,  with  10  parts 
nut.  or  linseed  oil.  Keep  generally  heated 
and  stir  friniueiitly  for  30  hours.  The  oil 
will  then  begin  to  turn  a  re<ldish  brown  and 
will  answer  for  any  paint. 


FILLER  FOR  WALNUT. 


To  make  a  goo<l  walnut  filler  mix  together 
equal  parts  of  rye  flour  and  china  clay  and 
a  little  burnt  umber  with  two  parts  turpen- 
tine, one  part  lK)iIed  oil  and  two  parts  Japan 
gold  size.    Apply  with  a  rag. 


If  yon  have  a  good  ''kink"  for  this  depart- 
ment, send  It  In.  We  can  use  rongb  sketchM 
Af  ai^  siae. 


Prime  the  wood  with  linseed  oil,  turpen- 
tine and  while  lead;  give  it  two  or  tbree 
coats  of  black  mixed  with  copal  vamlah 
and  turpentine;  rub  it  down  dry  with 
pumice  stone  and  water,  and  then  vamlah 
with  copal.  Rub  down  again  and  polish 
with  oil  and  rottenstone,  which  will  glTe 
a  perfect  smoothness,  says  the  Master 
Painter. 
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HOW  TO  MAKE  A  TRIAHGLB. 


A  triangle  which  may  be  nsed  t^  a  lodgi 
or  other  organization  as  a  call  instead  of  a 
bell  or  horn,  is  described  in  the  American 
Blacksmith. 

The  triangle,  which  should  be  about  24 
in.  on  each  side,  is  made  from  a  round  bar 
of  spring  steel,  %  to  %  in.  in  diameter,  and 
about  6  ft.  long.  Mark  it  off  into  three  sec- 
tions, as  at  A  in  the  drawing,  making  the 
marks  very  light  with  a  center  punch,  not 
a  cold  chisel.  Heat  one  end  of  the  bar  and 
forge  it  as  at  F,  then  heat  the  bar  at  the 
mark  D  and  bend  the  top  over  as  at  B.  Now 
heat  at  the  second  mark  E  and  bend  the 
lower  part  toward  the  forged  end  F,  but  not 
touching  it.  True  your  triangle  until  the 
base  is  horizontal  and  the  other  two  sides 
form  equal  angles  at  each  end  of  the  base. 
To  see  if  the  piece  is  straight,  place  it  on 
a  perfectly  level  surface,  and  if  all  aldet 
touch  equally  your  Job  is  finished. 


lUldiiff  aTirtaagte 

In  workinir  7oor  ateel  bar  te 
to  overheat  a^ 
work  too 
at 


When  iiutlilug  else  is  avuJIuble  tlit*  wlnd- 
lasa  sbowu  iu  Uie  ni:coaipiiu;lDg  sbetches  la 
used  in  the  mouDtaliis  Of  Montana  for  mov- 
ing heavy  w«>lgbts.  If  It  In  possible  to  ob- 
iiiiD  anfihlog  else  for  the  purpose  this  wlod- 
liiHfl  Is  not  desirable,  but  It  may  prove  very 
useful  in  ao  emergency. 

At  tbe  top  and  base  of  the  windlass  are 
Iron  bands  having  rings  rrom  which  pass 
strong  guy  ropes  and  chains  to  iron  rods 
driven  Into  the  ground.  The  weight  Is  at- 
tached by  means  of  strong  rope,  which  un- 
winds from  the  small  drum  and  winds  upon 
the  larger,  thus  giving  double  or  triple  pur- 
chase according  to  the  difference  In  size  of 
tbe  two  druois  (Fig.  1).  When  tiie  weight 
bas  been  pulled  up  as  far  as  tbe  windlass 
can  ptUl  it,  the  rope  No.  2B  (Fig.  2)  i«  short 


One  part  caustic  soda,  3  parts  roslu.  3 
parts  plaster,  G  parts  water,  boiled  together. 
Hardens  In  one-half  hour.  To  prevent  hard- 
ening so  rapidly  substitute  zinc  wblte, 
white  lead,  or  slaked  lime  for  the  plaster. 

AUTOMATIC  TIRE  PUMP  FOR  AUTOS. 

Automobile  tires  may  be  inflated  while 
llie  machine  is  ruunlnj;.  The  device  Is  spe* 
daily  recommended  for  use  where  a  slight 
jiuncture  Is  had  and  It  la  desirable  not  to 
repair  before  reaching  home  or  some  shop. 
Tlie  pump  Is  carried  In  the  tool  box  and 
fastens  to  tbe  bub.  An  eccentric  works  the 
pump,  the  air  steadily  discharKiug  Into  the 
tire.    The  pump  will  fit  auy  make  of  wheel. 


eued  and  the  windlass  rope  lengthened  or 

nawound  and  a  new  start  Is  taken,  or  tlie 

windlass  Is  moved  farther  back.    A.  Fig.  2. 

■IndlcateH    tbe   guy    stakes.— Contributed    by 

p  R.  Clarke,  Bozeman,  Mont. 

'Pbr  laying  100  co.  ft.  of  wall,  a  cord  of 
tone,  3  bu.  of  lime  and  n  cubic  yard  of 
1  iboald  be  allowed. 


TO  REMOVE  FROST  FROM  WINDOWS. 

One  of  tbe  simplest  and  qnickest  methods 
of  removing  Ice  from  windows  Is  to  place 
common  coarse  salt  on  a  dry  cloth  and  rub 
the  frost.  Vou  will  he  surprised  to  see  how 
rapidly  the  frost  Is  removed,  and  tbe  glass 
will  not  coot  again  for  a  day  or  two.  even 
In  very  cold  weather. 
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WHERE   THE  BEST   BRISTLES   ARE  OB- 

TAINED-RUSSIA  THE  SOURCE 

OF  LARGEST  SUPPLY. 


ADJUSTABLE    LIGHT    FOR    FITXm^ 

BENCHES. 


Bristles  are  so  extoiisivdy  used  for 
brushes  of  so  mniiy  descriplioiis  aud  for 
Bueh  widely  varied  i)unK)ses  that  oue  won- 
ders where  all  the  abundant  supply  eomes 
from.  Good  bristles,  however,  are  expen- 
sive and  more  than  that,  the  American  sup- 
ply is  of  the  lowest  grade,  short,  crooked 
and  tit  only  for  the  cheapest  kinds  of 
brushes. 

The  reason  for  this  is  that  in  America 
hogs  are  grown  for  ix)rk,  and  are  killed 
young,  the  bristles  being  obtained  at  several 
of  the  large  American  packing  plants,  where 
men,  hired  for  the  purpose,  grab  what  bris- 
tles they  can  as  the  hogs  pass  along  in  be- 
ing cleaned,  after  killing.  The  bristles  are 
gray  and  less  sightly  than  the  white  ones 
obtained  elsewhere.  The  hair  from  the 
ridge  of  the  hog*s  back  is  the  best  and  is 
saved  for  brushmakers*  use;  that  from  the 
sides  is  used  in  cheap  grades  of  curleil  hair 
used  by  upholsterers,  says  the  Master 
Painter. 

Russia  supplies  the  world  with  the  high- 
est grade  of  bristles,  long,  stiff  and  snow 
white,  the  latter  (]uality  being  no  inconsid- 
erable factor,  though  for  efficiency  it  makes 
them  no  better  than  the  gray  or  black  bris- 
tles. The  reason  Russia  leads  in  this  prod- 
uct is  that  the  hogs  from  which  the  bristles 
are  obtained  live  in  the  forest,  half  wild, 
and  are  not  killed  young  for  pork  as  in  the 
United  States.  The  better  the  hog  for  pork 
the  poorer  for  bristles.  Siberia  also  pro- 
duces good  bristles.  The  bristles  are  packed 
in  casks  weighing  250  and  300  pounds.  They 
are  assorted  Into  the  following  grades: 
"Okataka,**  from  5  to  7  In.  long  and  used 
by  shoemakers,  the  coarsest  and  stiffest 
bristles  grown.  ''Firsts/'  4  to  6  in.  long, 
stiff  and  elastic;  *'Suchoys,"  iVj  to  5  in. 
long,  fine  and  soft;  and  •\Se(»onds."  Z\<j  to  6 
In.  long,  also  line  and  soft.  Kach  grjide  is 
furnlshiHl  in  the  four  colors,  white,  bronze, 
gray  and  black.  The  peasant  women  save 
the  bristles  and  sell  them  to  itinerant  ped- 
dlurs  who  In  turn  sell  them  to  dealers.  The 
lM*st  stock  is  gathered  In  the  winter  time 
nnd  they  range  In  price  from  60  cents  to 
|5.00  per  pound.  To  be  a  good  bristle  buyer 
nHiuln»s  years  of  experience.  The  quality 
of  bristles  is  detennIn<Hl  by  length,  stlflneRS 
nnd  color;  cheap  qunlltleR  are  often  made 
to  appear  far  better  than  they  really  are. 

(lermany,  France,  China  and  India  all 
furnish  bristles    in    commercial    quantities. 


When  fitting  lienches  run  alous  the  wall 
they  can  be  lighted  up  very  nicely  In  thf" 
nianner  shown  in  the  sketch.  Lamps  siu 
pended  from  the  roof  are  unhandy,  as  it  Is 
often  difficult  to  fix  them  in  Just  the  right 
position. 


r»z.^ 
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To  arrange  the  light  as  shown  ran  the 
wiring  along  the  wall  about  4  ft  above  the 
benches,  as  at  A,  and  take  them  up  to  the 
rose,  B.  A  w rough t-iron  bracket,  C,  Is  fixed 
to  the  wall  by  two  screws.  This  bracket 
is  drilled  to  receive  the  swing  arm,  D,  which 
is  made  out  of  a  ^-in.  round  arm  in  the 
shape  shown.  A  small  S  hook  is  hun^  loose 
on  the  arm  and  the  wire  passed  over  It. 
The  loop  in  the  lower  part  of  the  S  hook. 
says  the  Electrical  Magazine,  London. 
should  be  just  large  enough  for  the  wires 
to  pass  through  and  keep  it  the  required 
height  as   adjusted. 

#  • » 

HOW  TO  BRAZE  HOLLOW  CASTDIGS. 


Take  old  wagon  '  or  buggy  boxing  and 
crack  it.  Drive  a  very  thin  wedge  in  the 
crack  to  keep  it  from  closing  tight  when 
hot.  Take  the  softest  brass  filings  or  spel- 
ter  that  can  be  got.  Mix  it  with  about  one- 
eighth  of  Its  bulk  of  boric  add.  Put  the 
box  in  the  lire  and  heat  red.  Dip  a  point  of 
a  lily  in  the  mixture  and  spread  it  along 
the  crack:  blow  up  until  the  brass  is  melted. 
Take  out  and  lay  it  away  to  cooL  Be  care- 
ful not  to  Jar  while  hot.  Take  a  sledge  and 
mash  up  when  cold  and  yon  will  see  that 
you  have  braziKl  the  easiest  thing  possible. 
and  for  this  reason  the  brass  was  clean  and 
the  work  contracted  and  did  not  more  while 
heating  and  cooling,  as  separate 
would,  which  is  the  secret  of  the  wl 
says  a  correspondent  of  the  BladBV 
Wheelwright  If  yoor 
msty,  fllob  scniptfL 
mnriaticaH' 
ing  add 


SHOP     NOTES 


HOW  TO  SXRAIGHTEH  SHAFTIMG. 

If  ]|  is  not  .■onveiiifiit  to  ri'ioove  tlii'  nhnft 
t  be  sIriil;j!liU'iiei].  It  miiy  be  titraigbleneil 
while  in  pluci'  liy  tlie  metboil  sliown  In  Fij.-. 
1.     Have  euuu^li  weight  ou  tbe  end  of  Ihe 


-Z^. 


I  XATING  A  DRAIN  ACROSS  A  MABSB. 

kin  dralu  iBjftnfi,  when  n  soft  plore  Is 
^cbed  in  &  niamh  or  tn  scepy  land.  If 
r  gravel  I'annot  he  procured  the  place 
raid  be  treated  ns  Bliown  in  the  sketch, 
b^B  Brick.  The  pinrv  when  dried  out  is 
^blc  to  8lDk.  htit  l>f  I>ri<lging  tt  as  shown. 
f  driving  down  short  6*lii.  hoards  about  2 
[  npnrt  until  solid  ^ruuud  is  reached, 
talug  np  the  lops  of  these  boards  and  nnil- 
ine  OH  a  G-In.  board  to  Rrade  on  whieh  to 
lay  Uie  tile,  the  dlffloalty  may  be  overcome. 


HOW  TO  SPLIT  PAPER. 

When  drawiDgH  or  engravings  are  printed 
on  t)oth  Hides  of  a  sheet  of  paper  and  it 
Is  desired  to  file  theoj  neparately,  Ihe  paper 
may  be  split  very  satisfactorily  and  with- 
out injury  to  Uie  .drawings,  says  a  corre- 
spondent of  the  American  Machinist. 

Have  ready  two  pieces  of  cotton  cloth, 
an  inch  or  two  larger  than  the  paper  to  be 
split,  some  flour  paste  and  some  warm 
water.  Cover  the  pnper  with  a  thin  coat- 
Ine  of  the  paste,  dampen  one  piece  of  cloth 
and  place  on  the  paste  side  of  the  paper: 
smooth  It  out  and  so  remove  any  air  that 


shaft  to  cause  considerable  strain,  and  pound 
llRhily  on  the  top  of  the  shaft 

III  Fig.  2  is  sliown  another  metiiod,  Hang 
the  shaft  to  be  straightened  hy  the  ends. 
tbe  l<ow  helug  up.  and  iiound  on  the  under 
side  with  a  light  hammer.     The  llsht  tups 

E wedge  Ihc  iron,  says  the  American  Miller. 


BpUtdBC  Paper 

may  be  under  the  cloth.  Treat  the  other 
Hide  of  the  paper  in  the  same  manner  and 
allow  tlie  whole  to  become  thoroughly  dry. 

Wheu  dry.  separate  two  corresponding 
corners  of  the  paper,  as  shown  In  the  sketch, 
and  gently  pall  apart.  Paper  will  adhere 
lo  each  doth  and  they  must  then  be  allowed 
to  soak  in  water  lu  order  to  remove.  Handle 
carefully  till  dry. 

To  make  enough  mortar  to  plaster  100  aq. 
yds,  use  8  bu.  of  good  lime,  IB  hu,  of  nand 
and  1  bu.  or  hair. 


TBE  HEASUSEHENT  OF  VACUmi. 

Tbe  Importsnee  of  knowing  Just  the  prCH- 
BUre  In  tbe  con<Icn!«r  has  led  to  mucb  dis- 
cusaloD  as  to  bow  It  sbould  be  detcnnlDed. 

FlK.  1  shows  one  method,  using  the  prin- 
ciple of  the  bnrometer,  In  wblcb  the  mer- 
cury column  Is  pushed  up  by  atmospheric 
pressure  until  Its  weight,  plus  tbe  pressure 


ot  tbe  meren^  la  tha  unM  at  tte  t7  tsbt 
will  ahow  quite  well  the  actual  prauuie  Id 
tbe  condenser.  If  the  mercnir  rlaer  S  Id. 
In  the  tube  It  means  that  the  pTeaaiue  m 
tbe  exhanst  side  of  the  piston  la  tbe  aaiae 
In  ellect  as  If  tbe  piston  were  llftlnE  a  lajet 
of  mercury  9  Inches  thick.  In  a  lO-lncb 
piston  this  would  mean  a  constant  load  of 
about  103  pounds  at  Its  Itack.  Thla  taripa 
us  to  understand  a  25-lncb  racaum  and  now 
a  Htm  lower  pressure  cylinder  can  get  work 
out  of  this  exhaust  steam. 
-  The  Instrument  In  Fig.  2  Is  neat  and  cheap, 
and  tbe  arm  at  tbe  right  need  be  onlj  10 
Inches  In  length.  By  its  use  we  mar  speak 
of  5  inches  back  pressure  instead  of  a  >5- 
Inch  vHcuum. 


ip  the  conrtenspr.  equals  tin-  fiimospberic 
preSBuro  on  the  uien-tiry  In  ibe  dlxh.  Sup- 
pose tbis  column  In  1!5  In.  hlk'b  and  tlic  ba- 
rometer reiidH  30  In.  The  pressure  In  the 
COWlcnser  Is  e<iunl  to  5  In.  of  mercury.  But 
two  readings  were  ni'cessury  to  get  It.  Be- 
sides this,  u  higher  Imrometer  rendinft;  that 
Ik,  grpiit<T  iitiDospberlc  pressure,  whicb 
would,  of  course,  push  tlie  merinry  up, 
mould  seem  to  show  ii  better  vacHum  In 
.lie  fimileiiser,  when  In  reality  this  vacuum 
was  iiroliiibl.v  made  less  by  tbe  Increased 
nlinusphiTlc  iiressurc. 

The  best  liistniment  la  one  that  will:  (1) 
show  the  netual  pressure  In  the  condenser. 
Independent  of  the  pressure  of  the  atmoa- 
phere;  <3)  It  must  be  accurate  at  all  times. 

Take  a  glass  tube,  made  and  conoected  m 
In  Fig.  S,  with  a  racntua  abovn  Om  iiwr»™ 
*n  tbe  cIoMd  end.   Ifee  dlseNBM  in  h 


T  TO  START  A  PIPE  DIE. 


It  is  passible  to  start  the  ordinary  plain 
2-ln.  pipe  (lie  on  anything,  saTe  rotten  ^pe, 
by  the  following  method,  says  a  correspond- 
cnt  of  the  Engineer. 

Talie  a  l)oard  6  or  S  in.  longer  tban  li 
necessary  to  reach  the  center  of  the  pipe 
when  standing  on  end,  and  wltb  ose  end  of 


a  bar  or  the  handle  of  chain  toitg*  In  tt« 
pipe,  Incline  tbe  board  so  ttiat  tba  nppcr 
eiifl  comes  about  flnsb  with  tin  pipc^  as 
shown  in  tbe  sketch.  Bear  down  on  tbe 
bar.  which  will  press  tbe  boards  avlMt 
tbe  stock  and  so  boU  It  flrmlr  tai  pa^ttN 
and  sqaanlr  agRlnst  tlw  and  oC  lh»  tfH 


COLLECTING  SPILLED  MEBCUHY. 

Mercury  epllled  ou  floor  or  table  la  bard 
to  collect,  fls  It  sepiu'iitoB  into  small  globulcH 
which  roll  Bwaf  at  the  Rllglitest  touch.  A 
simple  method  of  collcctlne  It  la  to  make  a 
wet  ring  around  It  by  means  of  a  wash 
bottle  or  a  glass,  and  then  gather  It  up  on  a 
card  scoop  or  In  an  envelope.  The  mercury 
cannot  readily  cross  the  wet  ring.— Tech- 
nics, London, 

HOW  TO  RECUT  OLD  FILES  AND  RASPS. 

Dissolve  4  oz.  saliraluB  lu  I  qt.  water  and 
boll  the-  Bles  in  the  solution  for  a  balf  hour. 
Remove  the  fliea,  waali  and  try  them.  Then 
to  1  qL  of  water  slowly  add  4  oz.  sulphuric 
add.  Immerse  the  lllea  In  tbis  preparation 
and  let  staud  from  sis  to  twelre  hours, 
according  to  tbe  flneness  or  coarseness  of 
the  files.  Earthen  vessels  only  should  be 
used  for  the  acid  prepnrutlon.  Bottle  the 
liquid  and  it  may  be  used  again ;  but  be 
careful  In  hnndliiig  It.  lis  It  Is  polKonons.— 
Contributed  by  F.  H.  Olson,  Loomls.  Neb, 

A  SIMPLE  OIL  SEPARATOR. 


For  separating  oil  from  water  before  fil- 
tering the  oil,  the  apparatus  shown  In  the 
accompHnylQK  sketch  Is  efficient  and  can 
be  made  at  home,  say  a  n  correspondent  of 
the  Engineer. 

A  gallon  oil  can  is  used  for  the  tank,  and 
the  pipe,  C,  Is  connected  to  tlie  drip  from  the 

I  engine.  Throuc'h  tbis  pipe,  C.  the  oil  and 
^ater  enter  until  the  liquid  In  the  can  la  on 
a  level  with  the  pipe.  A,  through  which  the 


light  oil  floats  off.  while  the  water  mna  otit 
at  B.  which  Is  >4  in.  lower  tbon  A,  so  that 
the  water  cannot  reach  A,  In  starting  the 
seiiarutor.  to  prevent  any  water  getting  into 
pipe  B,  It  Is  well  to  pour  enough  water  Into 
the  can  to  cover  the  bottom  of  pipe  B. 

HOW  TO  MAKE  A  TIME  ALARM. 

A  time  alarm  which  will  blow  a  whistle 
at  tlie  time  it  la  set  tor  Is  very  easily  rigged 
up  as  shown  In  the  sketch. 

A  weight  iM  attached  to  the  whistle  cord 

Card  IS  WhWI< 
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and  hung  up  by  a  loop  of  wire  on  a  trigger 
working  loosely  on  n  nail.  The  other  end 
of  this  trigger  is  set  under  the  hook  of  an- 
other loose  trigger.  An  alarm  clock  hav- 
ing the  bell  removed  Is  set  against  the  wall 
by  means  of  spikes  on  which  the  legs  rest 
The  clock  Is  near  enough  to  the  second  trig- 
ger so  that  when  the  alarm  rings  the  ham- 
mer will  strike  the  trigger  and  release  the 
weight  which  falls  with  a  Jerk  and  so  blows 
the  whistle,  A  little  slack  in  the  cord  run- 
ning to  the  whistle  will  cause  the  weight  to 
fall  with  a  Jerk. 

HOW  TO  CLEAN  PAINT  KETTLES. 

Add  half  a  pound  of  caustic  soda  to  two 
gallons  of  water,  and  boll  the  kettles  in  the 
solntion.  The  caustic  acid  may  again  be 
used  for  the  same  purpose  several  times,  or 
may  be  used  for  cleaning  paint  from  wood- 
work, says  the  Master  Painter, 

A  good  furniture  oil  Is  composed  of  1 
boiled   Unseed  oil,  4   oi,  yellow   » 
and  cototed  ^rtxt  aW&a^  twA. 


SET  SCBEW  POINTS. 

In  obtalnlnj;  ii  polut  on  set  strews  TCliicli 
are  to  be  iismI  uh  tliroiided  t-ollarn,  the 
metbml  sbowii  In  the  sketch  Ik  escollcut,  na 
It  entirely  ^tops  uiino.vance  wltli  sort  metal 
points. 

To  prot-ure  tlie  polnta  is  a  very  simple 
matter.    In  Figa.  1  and  2  Is  shown  part  of 
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an  adJuaHMR  rhiK  fur  the  lihxles  of  an  ad 
Justabte  reami  r  Itoiigh  bore  the  hok  len\ 
iui,  enough  Ktock  so  It  ciin  taill}  bt  re 
cbuekcd  and  finished  drill  and  tap  the  hok 
for  a  set  screw  and  strew  a  wronKbt  Iron 
cap  l>olt  In  the  tapped  hole  as  in  Hg  1 
With  a  hand  die  cut  the  t^treme  end  of  the 
cap  iKilt  sniiil  enoncli  to  be  a  sliippT  fit 
in  the  tap  hole  this  lieiiiR  done  to  Insure 
enough  Hteril  plai  In  the  end  to  In;  used 
as  the  point  -Mt  thit  the  tet  strew  will 
fortt  it  tlitlitlj  uimn  the  niaU  tlireid  which 
tile  adjusting  litig  i»  to  lit  Ke<liu(k  the 
ring  and  liur<>  and  i  ut  tin  thread  In  it  In 
the  uMuul  i\M\  Ihls  iKlng  done  s<an  the 
cap  bolt  out  of  llii  bob  and  (iit  oft  a  piece 
ns  shiino  at  I-ij,  2  with  two  or  thrw 
tlinnds  of  tlii  »rl(.ina1  tap  hiM  on  It  and 
tli<  sum  Ihruid  In  the  end  as  the  adju>'l 
inK  rin_  ( aiihardtn  the  wrought  iron 
'point  Hi>  niadi  uid  scr<«  in  to  the  ad 
Justing  ring  (VI  (  Yig  2)  until  it  Is  In  the 
same  poslli  >n  It  »as  in  when  tiie  internal 
tlirtad  was  i  ut  in  Its  end 

FoIntH  jirupt  rl\  i  JS(  hardi  ned  sars  a 
ciirn'Mimnd  nt  ft  tlie  \n)erkan  Micblnlst. 
will  not  expnid  nndir  the  ordlnarj  pnw 
snn  of  till  Kit  screw  and  <annot  mar  the 
threads  thej  grip 

DARK  GBBEH  PAINT  FOR  VEHICLE  GEAR. 

When  painting  the  gear  of  a  vehicle  dark 
green  add  a  little  chrome  yellow,  or  chrome 
greeo.  If  preferred,  to  tbe  black  for  the  firat 
<-oat.  and  for  the  second  coat  add  tbe  aaiiM 
to  black  rubbing  Tarnish.— John  L.  WUttng 

^oni'  Book,  ■'WlMt  Elw  to  Do." 


BAND  SAWS  AND  HOW  THBT  ASS  KUA. 

The  rery  best  steel  obtainable,  comtila- 
iug  qualitieH  of  tonghneaa,  elaatldtT  and 
edge-holding  la  need  for  band  aawa.  Tbe 
aawB  are  rolled  from  large  pieces  of  Ott 
Rteel  until  of  the  right  thlcknesa  (the  stand- 
ard Is  14'gage)  and  are  then  left  for  grind- 
ing and  polishing. 

Band  san-s  are  heated  for  tempering  In 
large  furnaces  7G  to  100  fL  long.  When  at 
tbe  right  heat  they  are  taken  out  and 
plnnged  Into  n  long  trough  filled  wltb  whale 
oil,  and  when  cold  the  teeth  are  punched 
by  an  automatic  machine.  If,  when  teated 
for  Its  temper,  It  Is  either  too  soft  or  too 
iianl,   It  must  be  retempered. 

The  blade  usually  comes  out  badlr  twlat- 
ed  after  tempering,  aays  the  Wood-Worker, 
Some  are  long-face  tw-lats  and  some  ctom- 
face  twists,  then  comes  the  cross-line  twist; 
which  runs  the  entire  length  of  tbe  aav. 
Sometimes  part  of  the  saw  will  have  long' 
faoe  twists  and  part  cross-face  twleta.  All 
twists  are  taken  out  of  blade  with  tbe  croas- 
peln  hammer,  and  tension  put  in  wltb  tbe 
round-face  hammer  to  tbe  amount  desired. 
Tension  levels  are  used  that  are  made  on  a 
circle,  so  as  to  have  tbe  tension  even 
throughout  tbe  saw. 

Tbe  blade  is  then  ground  t>etween  two 
large  grindstones  running  opposite  direc- 
tions from  one  anotlier.  Great  care  la  taken 
In  grinding  to  keep  the  stones  tme  so  as  to 
grind  the  saw  alike  on  both  sides.  Should 
one  stone  become  hollow-faced  and  the 
other  remain  sijuare,  you  would  find  the 
saw  blade  to  be  ground  level  on  one  side 
inid  niundiiiR  on  the  other.  It  would  be 
Impossible  to  level  such  a  saw  alike  on  botb 

After  being  ground,  saws  are  polUied 
and  l>raz(<<l  together,  but  are  always  ham- 
rni'reil  iiial  tensloned  before  they  are  pot 
together. 


TO  FINISH  SPBUCB. 

Wet  tbe  surface  of  the  spmce  wltb  d 
sulphuric  acid  aud  allow  It  to  dry. 
over  a  heated  stove  until  tbe  wboto  ■■ 
Is  as  black  as  charcoal,  tbeo  with  ■ 
scrubbing  bruab,    remors  all  tk^ 
that  will  como  oB.     ^^ 
linseed  oil  sn' 
brings  OP* 

glTMt* 


|X0  DIVIDE  A  CIRCLE  INTO  ANY  NUMBER 
OF  PAHTS  OF  EQUAL  AREA. 

T,et  ABCD  be  the  circle,  to  be  divided  Into 
^  Hvo  parts  of  egual  area.  Divide  the  dlam- 
'.  AD,  toto  a  number  of  equal  parts  twice 
g  great  trn  the  number  of  purta  desired  In 
•  circle— in  this  case,  Qve.  Number  the 
tolats  as  sbowu.    Fiooj  I  as  a  center,  draw 


SMdlnc  ■  CHnla 


IJifllfw'lwIe  llirough  A  and  2  on  one  aide  of 
>.  and  from  B  an  a  (center,  strike  a  half- 

^cle  tlirougb  ••  mid  D,  on  Ihe  opposite  side 
D.  In  the  same  way,  taking  as  centers 
I  7.  3  nnd  N.  and  4  and  9,  tlie  reraninloi.' 

itlf-clrcles  are  drawn,  giving  tlie  reciuii'L-.l 

iQual  areas. 


on.  THAT  COLD  WILL  NOT  AFFECT, 


1  oftei 


difficult 


■    keep    miicbiufr.v 

tperljr    oiled   In   cold    weatbpr.   us   tbe   oil 

I  In  tbe  oil  holes  and  the  ciipH.  nml 

■  oil    ujmn    the    ways  of  the    lathe  and 

er  Uei-ouieK   aUff,  cauHlng   the   ranchlnea 

ork  hanl.     A  Kwid  oil  for  winter  use  is 

t  bj-  inlxluK  graiihlle   n-|th  i-yliuder  oil 

II  In  a  thick  or  pasty  consistency,  a  nd  tben 

dlOB  kerosene  iinlH  II  flows  freely.     Thia 

e  stiff  nl  H  degrees  lieiow 

>,  and  la  valuable  to  ihns^  opertiilng  ma- 

r  oiilBlde  or  In  cold   shops,— Coutrlb- 

r  Paul  R.  Bnker.  Musciiiiiio.  Inwn. 


CEMENT  FOR  LEAKS  IN  IRON  PIPE. 

A  cement  for  closing  ieakx  In  Iron  pipe 
consists  of  coarsely  powdered  Iron  borings, 
5  lbs.;  powdered  sal  ammoniac,  2  o/.; 
pbur.  1  oz.,  aud  water  sufBcleDt  to  moistea 
it.  This  composition  hardens  rapidly;  but 
if  time  can  be  allowed  it  seta  more  firmly 
without  the  sulphur.  It  must  be  used  i 
soon  lis  mised,  says  Ihe  Mecbauieal  Engl- 


TO  MAKE  GAS  ENGINES  NOISELESS, 

To  make  a  ijas  engine  uuiseless,  Oie  tol- 
lowliiK  simple  device  can  be  Introduced  by 
UJiyonc  at  ii  small  expense,  siiys  an  Engllati 
Journal;  A  pipe  split  for  a  distance  of  ubout 
SO  iDcbes  Is  attached  to  the  end  of  th6  ex- 
haust, with  the  split  end  upward.  Begio- 
nliu:  Jit  the  lower  end  of  Ihc  i-ut,  which 
may  best  lie  made  by  a  saw,  dividing  tbe 
pipe  into  two  balvea.  the  slutttHl  oijealng 
Is  widened  out  toward  Ibe  top  uutll  It  has 
B  width  e<i<iiti  to  tbe  dliimeler  of  Ibe  pipe. 
The  puff  of  the  exhaust  spreads  out  like  a 
fan,  and  the  discbnrgp  liito  the  open  air 
lakes  place  gradually.  The  effect  produced 
is  said   to   ite   rpmarka itle.   l.iut   It   depends 


what  o 


the  flui 


iif  the  liiiic 


SAFETY  FIRE  BUCKET  TANK. 


The  Are  'lucket  Is  a  constant  temptation 
to  Ibe  workman  who  happens  to  need  a  pall 

iiml  can't  Bnd  one  bandy.  The  Are  buckets 
to  he  of  use  when  really 
needed  must  be  In 
handy  places.  If  tUey 
are  set  around  on  the 
floor  iLey  are  either  In 


(tie 


a  dis- 


appear. If  hung  up  on 
nails  or  books  or  placed 
on  rdieivea  they  dry  out 
and  are  often  found 
empty  and  ready  to  fall 
to  pieces  when  the  (ire 
comes.  Au  Eastern  con- 
cern has  conceived  a 
practical  solution  of  the 
fire  pail  problem  by 
usinir  a  galvanized  iron 
tank  partly  fliied  witb 
water  in  which  the 
pails  are  kept.  A  ll«  to 
the  tank  keeps  out  dirt  end  prevents  erap- 


FLAHGED  WHEELS. 
WibUj    SfitABU    and    Bow    Iluj    Conld    Bi 


The  flanged  wheel,  undoubtedly,  Ib  very 
destmctlve  Id  iu  effect  upon  a  belt.  Some 
maoufacturprs  of  boltlni;  state  in  tlieir  con- 
tracte  that  the  radlu!  flanges  often  used  to 
keep  belts  on  pulleya  nhall    be    dispensed 


with.  Till-  fl:iiit;i'^  :ire  UHed  [ifteiitlmeK  sliu- 
pl.v  to  Dven-oiui'  ncmif  Imi^Tfei'tlon  in  Ibe 
iillKiiiiiciit  of  the  wIki'Ih  or  Htiafts.  .Aealu 
lliey  are  i-iii|>li>yi>(1  to  i;tilile  Ibe  belt  oor- 
reelLv-  on  n  wheel  ubleli  Ik  of  too  otnall 
diameter,  too  wide  or  too  mirrow,  or  In 
wblrb  the  belt  erxtera  Itself  Is  defectlTC, 
and  the  belt  cannot  be  kept  In  proper  Una. 


There  are  Bereral  reasoDB  why  the  aboa!- 
derg  or  BauKee  of  wheels  are  often  aeen  la 
use,  even  Id  these  daya  of  apparently  pe^ 
fected  power  and  tranamisalon.  Of  cooiw 
the  effect  upon  the  leather,  rubber  or  can- 
rae  belt  of  the  flanges  Is  to  tear  and  wear 
the  edges  In  a  short  time— aometliiiea  In  t 
very  few  weeks  after  the  belt  la  Inatalled. 
In  the  cute  are  shown  some  IllnatratlonB  of 
defective  systems  of  flanged  wheela  that 
came  to  notice  recently. 

The  wheel  system  shown  in  Fig.  1  waa 
found  In  use  In  a  flour  milt.  There  bad  been 
considerable  trouble  in  keeping  ■  certain 
belt  In  line  on  some  overhead  shaft  wbeelit 
mid  In  order  to  overcome  certain  other  de- 
fects a  wheel  was  put  on  with  the  flanges 
na  shown.  The  result  was  that  the  belt 
Ktayed  oo  the  wheels,  but  It  constantly 
rubbed  against  the  flange,  as  at  A,  reanit- 
liig  in  ruining  that  edge  of  the  belt  In  a 
xbort  time.  Some  overhauling  waa  done, 
and  the  belt  was  caused  to  run  witbiD  the 
flanguH,  but  still  It  nibbed  agalnat  tbe  aide 
of  tlie  flange,  as  at  B,  Fig.  2.  In  coarse  of 
time  tbe  edge  of  the  tielt  waa  wrecked  and 
a  new  belt  hiid  to  l>e  put  on.  The  error 
Id  tbe  Sange  system  of  deflecting  tbe  cooim 
of  a  iKlt  is  that  the  flange  has  to  ddle«t 
the  belt  after  the  belt  has  already  taken  ita 
grip  on  tlie  wheel.  The  way  to  deflect  a 
belt  on  a  wheel  la  to  exert  the  preaaure  upon 
It  sldcwlse  to  tbe  right  or  left,  so  that  It 
will  piiss  to  the  wheel  spirally.  This  to 
done  by  tipplylng  the  pressure  before  the 
belt  gets  hold  on  tbe  wheel  surface.  Tbe 
fhinge  cannot  do  this.  Fig,  3  shows  the  belt 
IiasMing  to  the  wheel,  contacting  with  the 
flaiiKe  K.  There  are  oecnaions  on  which  tbe 
flanges  liiippen  to  conie  right,  and  the  belt 
takes  ItK  cuurxe  wiihotit  danger  of  twing 
worn  by  rrletloniil  contact  with  tbe  wheel 
guldi-f<.  But  this  Is  rare.  Uaaally  theflangee 
(-M'lite  troulile.  more  or  less. 

.\  Kystcm  of  risht-angle  drive  waa  fltted 
lip  111  II  machine  shop,  as  In  Fig.  4,  with 
I  111-  flanged  wheels  C,  C.  Many  have  uaed 
lliis  form  of  drive,  and  usually  made  the 
I'i'lt  stiiy  oil  the  wheels  without  tbe  nae  of 
nmiKeH  on  nny  of  the  pulleys.  Sometfrnaa 
when  tbe  xystcm  Is  Installed  and  apparently 
complete,  It  la  found  necessary  to  t 
lM>lt  In  the  opposite  direction,  ( 
lielt  to  run  off.  Then  tbe  flanscd  i 
are  clapped  on.  The  driving  pnllv 
system  Is  marked  IX  Thr 
In  oppoalle  dlrar 
therefore  need  ^ 
with  a  col 


fa 
■      flai 


'bJB  BjBteoi  is  eom@ttra(>s  usmi  Instead  ot 
liair-cross  method.  The  belt,  however, 
to  be  twice  the  lenglb  than  for  the  direct 
drlrlDg.  With  proper  itetllitK  t'le  Bystein  eun 
be  run  readily  without  flanged  wheels. 

In  another  eatabllshment  a  belt  was  ap- 
parently laboring  along  between  the  Bunges 
of  a  wheel,  as  at  F,  Fig.  5,  nod  the  floor 
and  partB  of  machinery  just  below  were  llb- 
emlly  sprinkled  with  the  grlndlngs  of  the 
coatly  lenther  belt,  chafed  from  the  edges 
by  the  AuuKes.  An  Inepectlon  quickly  de- 
termined the  cause.  The  shaft  carrying  the 
wheel.  F.  waa  ijulte  a  distance  out  of  Hue. 
The  pulley,  without  Its  flanges,  was  uuable 
to  retain  the  belt  ou.  Therefore,  rather  than 
re-adJust  the  Hhaft.  u  pulley  wan  keyed  on 
with  flangea.  The  fiiiuges  kept  the  l)elt  on. 
but  the  effect  upon  the  belt  was  beKlimlng 
to  tell,  and  110  doubt  by  thif  time  the  belt 
Is  upon  the  waste  pile  ut  the  ahop.  A  little 
adjusting  of  the  shaft,  miihing  the  par- 
illgnmeiit  true,  wnuld  have  rtvercome 
le  defect  ut  once  and  for  good.  The  drlv- 
ig  pulley  of  the  system,  G.  was  likewise 
ng«d.  The  half-croased  belt  running  upon 
flanged  wheels  with  dlsastrouB  resulls  to 
the  tKlting  was  found  also  tn  a  number  of 
casea.  Some  of  the  highest  grades  of  lilt- 
ing were  receiving  unJUBt  treatment  from 
tbeae  Banges. 

In  the  balf-crossed  system,  heavy  belts  of 
narrow  width  are  of  course  the  best.     For- 
ImiHt^ly.  the  heavy,   narrow   belt   Is   not  so 
readily  torn  and  worn  by  the  flanges.    Often. 
the  tough  little  double  lielt  will  run  for  a 
long  time,  grinding  against  the  flanges,  be- 
fore signs  of  wear  are  observed.    But  even 
the  double  belts,  tough  raw-bide  belts,  uod 
belts  made  specially  to  resist  wear  and  tear, 
cannot  stand  the  cutting,    breaking,  grind- 
ing, chafing  flanges  Indefinitely.     The  cone 
pnlley  Is,  In  one  respect,  a  form  of  flanged 
wheel,  for  the  reason  that  one  aide  of  the 
_wheel  In  use  must  always  be  provided  with 
higher  shoulder  than  the  other  side.     Yet 
la   very  seldom  that  Ihe  change  or  the 
me  pnlleys  destroy  belting.    As  the  flange 
aboulder  exists  on  one  side  only  Id  each 
itance.  It  is  possible  to  adjust  the  system 
Ibat  the  belt  will  always  run  bo  as  to 
ir  the  sbonlder,    lu  the  cone  wheels  the 
-.  „-,.  „..,.>,.  fjfif  or  parallel,  as  a  rule. 
however,  conveslng  ts  ad- 
■■<  art!  nlBO  made  with  re- 
■-■•    .i-]L  -I.  ■  L;;lti  tbal  the  tact  Is  scarcely 
is  Uie  abuse  of  the  eone 
itrouble  with  the  t>elts. 
adjiuted  In  the 


shown  In  Fig.  6,  was  found  In  a 
wood- working  establishment.  The  outer 
pulley  surfaces  of  each  wheel  at  lioth  sides' 
were  flanged  at  n  and  I.  The  shaft 
rj-lng  Ihe  loiter  cone  was  out  of  true,  and, 
to  further  add  to  the  complications,  a  shifter 
was  in  use  at  J,  manipulated  by  tlic  lever 
and  rod  K.  The  lielt  ivas  constantly  abrsd- 
Itig  agalnat  the  flange,  and  gave  signs  of 


Fig- 9 


Fig.  10 


breaking  and  tenrlng.  The  edges  were 
Bcraped  badly.  When  asked  why  the  shafts 
were  not  properly  lined  so  as  to  overe 
the  trouble,  the  response  was  that  they  did 
not  have  time  to  fix  It.  Belting  Is  an 
pensive  proposition.    It  will  pay  to  take  tbe 

As  to  building  up  wheels  with  flanges, 
this  ought  not  to  be  encouraced.  Yet  there 
are  occaalouB  tu  wlUch  It  Is  perfectly  proper 


to  use  tbe  flanged  wheel  It  la  wrong  onl7 
wbcn  some  one  claps  on  a  flanged  pulley 
to  keep  a  belt  In  line  wben  tbe  belt  rune 
untrne  because  of  defective  adjnstmenta  of 
tbe  shafts  or  wheels,  or  the  belt  unions  are 
unevenly  closed  and  the  belt  wabbles  as  a 
resnit. 

In  Plf;.  7  Is  a  drawing  of  a  liomc-made 
flnn;;e.  The  fliinjic  proper  is  L,  and  1h  part 
of  tbe  side  wlik-li  m:iy  be  adjusttnl  to  the 
interior  dlxks,  so  as  to  form  the  flanged 
wheel  of  the  pnttern  sbown  In  Fig.  S.  Tbe 
flanges  ore  marked  M,  M.  The  disks  are  of 
wood,  turned  from  liard  xtock,  to  right  slee 
at  tbe  nearest  wood-working  sbop.  Tbe 
disks  are  bored  through  for  tbe  bolts  of  tbe 
flanges,  and  quite  a  substantial  flanged 
wheel  results. 

Fig.  9  Is  a  sample  of  what  we  often  see. 
It  la  a  piece  broken  out  of  the  flange  of  n 
wheel.  This  rmcture  makes  a  rough  place, 
and  unless  a  remedy  ts  sought  the  sbarp, 
ragged  edge  will  cut  and  ruin  the  belt. 
Broken  pieces  are  sometimes  riveted  back 
In  place.  Fig.  10  is  a  sketch  of  the  one- 
flange  wheel.  Tbe  Qange  Is  marked  R.  Tbls 
type  of  wheel  may  be  found  In  service  In 
■ome  places.— "Traveling  Machinist" 


SAISraC    A    HEAVY    TUIBBB    WITHOUT 
TACKLE. 

A  heavy  stick  of  green  timber  IS  in.  %  14  in. 
and  48  ft  long  was  riilsed  to  a  height  of  T 
ft  6  in.  In  flfteen  minutes  without  the  use 
of  tackle  by  C.  J.  Case  of  Troy,  Pu..  aiid 
one  assistant.  Tlio  limber  was  raised  an 
shown  In  the  sketch,  by  see-sawIng  it  and 
building  up  n  crib  of  blocks  l>eneatb  It 
Eacb  time  one  end  of  tbe  timl)er  went  up 
a  new  block  was  placed,  the  work  proceed- 
ing In  tbls  manner  until  tbe  desired  heiglit 
was  attained. 


WZDGE  FOR  HAHHER  AHD  TOO! 

HANDLES. 

An  Engllsb  tool  maker  bas  pat  on  tbe 
market  a  metal  wedge  for  securing  beadi 
of  bammers  and  other 
Bimilor  tools.  A  mal- 
leable Iron  wedge  Is  pro- 
vided with  a  short  trav- 
erse slot  at  Its  thicker 
end.  This  wedge  Is  driv- 
en into  tbe  shaft  of  tbe 
bomuier,  and  a  staple  is 
then  driven  In  astride 
tbe  slot  its  ends  token- 
ing out  as  shown  in  the 
accompanying  Illnatra- 
tion,  thus  prevetitlng  the  wedge  from  com- 
ing loose. 


ROOFIHO  PAINTS  HADE  OF  GAS  TAX. 

Tbe  followliiK  recipe  is  one  of  the  very 
best  for  u  rooBng  paint  made  of  gas  tar: 

Take  30  lbs.  each  of  coal  tar  pitch  and 
cheap  aspbnitum:  melt  and  boil  slowly  over 
n  slow  lire  for  Ave  hours:  add  6  gals,  boiled 
linseed  oil,  and  then  ndd  slowly  10  lbs.  each 
of  red  lend  and  litharge.  Boll  three  bonr« 
longer.  Take  from  Are  and  tbin,  while  atilt 
warm,  with  enough  turpentine  or  benslne 
to  moke  It  work  freely. 

Tbls  is.  however,  a  rather  expensive  paint 
and  also  considerable  trouble  to  compound. 
A  much  simpler  and  at  the  same  time  re- 
tluble  paint  uiiiy  lie  made  as  follows: 

Take  .1  gal.  Hquor  coal  tar  and  mix  with 
it  1  Ku\.  lienzlne  aspbaltum  varnlsb.  wfaleb 
may  lie  tbinned  with  either  turpentine  or 
benzine  to  working  consistency. 


Au  csci'lii-nt  flui   for  copper,  tin  i 
senlc   is   powilcrrd   flint   Rlass. 


COMPOmTD  FOR  USE  OH  COHHUTATOBS. 

A  good  compound  for  nse  on  commutators 
whlcb  wtll  prevent  them  from  sparking  or 
cutting  and  will 
keep  them  in 
Kood  shape,  ie 
made  as  follows: 
Two  parts  of 
the  best  parafflne 
wax  melted  and 
allowed  to  come 
to  a  slow  boll, 
into  wbicb  18 
stirred  one  part 
of  baking  soda. ' 
Stir  for  two  min- 
utes and  add  one 
part  of  the  best 
and  finest  graph- 
ite. Keep  Btir- 
riBg  and  let  re- 
main over  the  fire 
for  three  minatea. 
Pour  into  mold. 

Any  sort  of  a 
mold  may  be 
used.  The  one 
shown  in  the 
sketch  Is  used  by  a 
correspondent  of 
Power,  and  molds 
a  stick  0  In.  long 
asA.  1  In.  In  diameter.  Cut  up  Into  sticks 
i%  is.  long  and  wrap  separately  In  tlntoll 
antU  needed.  Treat  commutator  lightly 
once  In  awhile. 


Fold  the  sandpaper  three-ply.  Face  a 
piece  ot  common  rubber  of  suitable  size 
and  an  Inch  in  thickness.  Place  the  sand- 
paper on  the  work,  and  upon  this  the  rub- 
ber, and  begin  work.— Contributed  by  C.  L. 
Tmeadale,  Sbarpsvlile,  Fa. 

HASD  SOLDIS  FOR  SILVER. 


Iw  idditlon  of 
tt  to  wall 


soldered  together  with  flue,  soft  wire.  Have  ' 
ready  some  Hnely  powdered  borax,  well 
moistened  with  water,  Into  which  dip  a 
camel's  balr  brush,  and  touch  the  Joint  to 
be  soldered,  placing  a  little  solder  on  the 
Joint  Apply  a  large  piece  of  charcoal  to 
the  joint,  and  then  with  a  blowpipe  and 
lamp  blow  upon  it  through  the  flame  until 
the  solder  melts. 

To  cleanse  the  article  after  the  soldering 
has  tieen  done  beat  it  red  bot  and  let  It 
cool.  Then  boll  It  in  alum  water  contained 
in  an  earttien  vessel.    The  cleansing  will  bo 

A  GOOD  SPIKE  Pin.LEB. 

The  spike  puller  here  Illustrated  is  made 
of  a  Z%-tt.  steel  bar  in  the  form  shown  at 
Fig.  1,  and  has  a  clevis  made  as  shown  In 
Fig.  S,  and  measuring  at  the  side  3  In.,  and 
at  the  ends  1^  in.  The  method  of  attach- 
ing the  clevis  to  tbe  steel  bar  by  means  of 
a  pin  Is  shown  at  Fig.  3,  while  Fig.  4  shows 
tbe  position  of  tbe  tool  in  use.    This  la  au 


excellent  tool  for  the  purpose,  and  will  poll 
rusty  spikes  ai  well  as  new  ones.— Contrib- 
uted by  C.  J.  Case,  Troy,  Pa. 

The  best  vamisb  for  iron  Is  a  thin  coat 
tf  red  <ead,  laid  on  and  allowed  to  dry, 
o»'or  two  coats  more  added.    Allofr 
net  to  Ar  befwe  aov^^=^  vasfCuec. 


HOW  A  HYDRAULIC  RAM  WORKS. 


(PublKbed 


Tbe  Invention  of  tbc  hydraulic  mm  Is 
credited  to  Mlcbucl  dc  Montsolfler  In  1796. 
Tlie  Incvltnhle  ImprovementB  since  then  In- 
clude greater  efflcleucy  and  the  ablUtj  to 
pump  n  different  water  than  tUut  wlilcb 
furnishes  the  powor;  that  Ih,  Impure  and 
unusable  water  may  he  made  to  pump  good 
water.  Rams  arc  now  made  to  operate  with 
a  rati  as  Hmall  as  18  in.,  and  up  to  50  tt 
Under  certain  conditions  water  tun  be  raised 
3*  [t.  (or  each  foot  of  fall  used.  A  first- 
class  raiu  r^inlrea  little  attention  and  ought 
to  mn  an  entire  season  without  repairs. 
Tbey   will    not,  of  course,  work   when  ex- 


Bufflclent  to  close  the  valve  B.  At  the  mo- 
ment when  the  flow  through  this  Tilve 
ceases,  the  Inertia  of  tbe  moving  colnmn  of 
water  produces  the  so-called  tammlDi; 
stroke,  which  openn  the  valve  at  C.  and 
compresaes  the  air  In  the  air  cbamtver  D 
until  the  pressure  of  the  air  plus  the  pret- 
Bure  due  to  the  head  of  the  water  In  the 
main.  Is  sufficient  to  overcome  the  inertia  of 
the  moving  column  of  water  In  the  drive- 
pipe.  Tills  motion  ma.r  be  likened  to  the 
oscillations  In  a  L'-tuhc.  At  this  Instant  the 
column  of  walor  In  the  drive-pipe  has  cone 
to  ii  rest,  and  tlie  air  pressure  Iteing  greater 


pii^iisl  to  rroezlng  conilltlom),  hut  pipi-s  i-iin  tliuii  the 

1)0  Imrled  anil  the  riiui  housed  to  o|)t'r;ite  nmlicin  i 

cuntlmiously.  and  the 

The  cut  shows  a    view  of  the  sunilli'il  iirivciii|i 

double-. I *'tinK  ram,  one  whicli  pumps  pare  with  the 

water  hy    iifini:  iuipnre    water  for    powiT.  uuni  Is  i 

Cunntderlii;;   it    flmt    without    ri'«aiil    tn    the  pljic;     Iti 

donlili'-RUiiply   featuiv.  su|iii')ki'   the  iipciiiii;!  valvi-  H  i 

at  II  to  ho  cliwd.  Th.'  valve  a(  It  l.elnc  ..pcii,  of  (ipfViH 

the  watiT  frmn  the  suun-i"  of  Kupply  al  Miiir.-  inessiire 

or   ICKH   elevation   aliove   the   marhliii'   flows  a   sni. 

-lowii  till'  drivi-pl|)i>  A  anil  cs.-iipi.s  thi-ousli  stnik. 

ilie  iiiieaitiK  at   It  until  the  pressiin'  Uuf   1>i  whirl 

the    UK-n-asiuK   veliii'lty     of     llio     wat.-r     is  wiUct 


e  Water  tor  Power. 

stiitic  head  alone,  the  direction  of 
iif  ilic  iii^iviu;;  i.H)lumn  in  reversed 
e  valve  f  i-losed.  Tile  water  in  the 
i|ie  is  then  moviuR  Inickward.  and 
lie  I'liisin-;  iif  (■  II  tendency  to  a  vac- 
:  pii>tli:ri(|  lit  (he  i:a«>  of  tlie  drive- 
this  ni-rativc  pre.wurc  muses  the 
I  III  ii|ic>:i  ii^-iiln.  eoiupletlng  the  circle 
■iiliiins.  At  llic  monienl  of  negative 
-!■  the  litlle  shirilnK  valve  K.  admits 
1  i|u:iiitit,v  (Ii*  iilr,  ami  the  followlnir 
tills  passi-s  iiitii  the  nlr  chamber, 
wiiull  iitiiiTwIse  ;:radQally  Oil  with 
(lie  air  lieiii^   liik^'n   up   hy   water. 


The  MeditciTanenii  motor  boat  race  from 
AlKiorti  ti)  Toulon  eniled  diiiastrously.  Seven 
ciaft  were  entcreil  and  were  convoyed  by 
II  whole  fleet  of  emisern  and  destroyers 
Kvery  motor  hont  Init  one  sank  nnd  the  one 
spared  was  carried  aboanl  its  eonv«»yer  to 
Toulon,  which  place  was  derorated  with 
triumphal  nrehes  to  receive  the  winner,  tte 
nlfalr  turned  nut  rather  rldtcalonsly  eoarid- 
erlne  that  the  Entclish  govemioeat  iMt  Ha 
aid  at  a  cost  of  (140,000. 


Where  a  blgb  preeaure  is  carried  and 
ttiere  is  conHlderoble  heat  mdlntloa  it  is 
fKMiionilcal  to  cover  eleatn  domes  aud  piping 
with  non-conducting  insulating  malerinl.  A 
correspondeut  of  Power  tells  bow  be  covered 
two  Bteatn  domes  and  n  largo  amount  of 
2-iii.  piping  with  hiiir  felt.  The  douiea  in 
quPHtion  were  i  ft.  6  in.  higli  by  4  ft.  wlile 
(ind   to  cover  Ihem  one   would  proceed  as 

Around  each  dome  fit  ai^beslOB  tioanl  ^ 
In.  thick  and  wire  It  on  securely.  Cut  16 
pieces  of  wood  i^  in.  Hi|UHre,  4  ft,  6  in 
loug,  and  eacb    buvlug   tbrce  slots   lut  In 


the  boilers  are  ander  eteom.  the  tempem- 
ture  of  the  boiler  room  will  be  reduced  end 
made  more  comfortable,  and  fuel  expense 
will  be  lessened. 

Cover  piping  In  the  usual  manner,  except 
in  applying  the  iisbestoa  paper.  Cut  this  Into 
strips  wide  eiiongh  to  go  aronnd  tbe  pipe, 
wet  it  and  wrflp  around  the  pipes.  It  will 
not  need  twine  to  hold  it  If  pot  on  while 
wet  Co%er  the  asbestos  piipcr  with  bair 
felt  and  then  another  layer  of  aBbestos  paper 
to  Rive  a  smooth  surface,  and  finally  the 
neat  corenng  of  canias 

To  remove  ink  stains  from  Ivory  use  re- 
peatedly n  lolution  of  Quadrozalate  of  pot- 
ash In  water 


ODT«risff  •  BoUar  D 

them  (Fig,  2)  4  In.  long  and  %  in.  deep. 
Set  eight  of  these  pieces  at  eiiuai  distances 
around  eacb  dome  in  a  vertical  position  with 
slotstowardtbeasbestoeboard  (Fig.  1).  Wire 
these  In  place  also,  and  then  put  on  another 
luyeroft4 'u.  aaljeetoB  board.  Wrap  this  with 
strong  twine,  to  hold  It  in  place,  and  then 
wrap  on  Irnir  felt,  a  layer  1^  In.  thick.  Wind 
on  twine  to  bold  this  secure  aud,  keeping  tlie 
Burfaco  smooth,  cover  the  hair  felt  with  as- 
bestos paper,  and  finally  cover  the  whole 
with  canvas  properly  sewed  and  painted. 
Treat  the  top  of  the  dome  In  tlie  same  man- 
ner, except  that  tbe  asbestos  should  be  cut 
by  a  paper  templet  made  to  fit  tbe  safety 
valve,  main  stop  aud  3-ln,  connection,  and 
radial  strips  of  wood  should  be  used  Instead 
of  vertical  pieces.  Fasten  these  to  the  ver- 
tical atrips  with  wire  naila.  Fig.  3  shows 
a  sectional  view  of  the  covering.  With  this 
covering  tbe  hand  can  feel  no  heat  when 


While  tbe  dynamo  la  in  service,  brlug  tbe 
north-seeker  end  of  a  compass  needle  near 
each  of  the  poles.  Those  that  attract  this 
end  are   nortb   poles   and   those   repelling  It 

are  south  poli'.a, 

HOW  TO  TEMPER  SPRING  STEEL. 

Heat  to  a  cherry  red  and  plunge  Into  cold 
water.  This  will  harden  it:  clean  with 
emery  cloth.  To  draw  the  temper,  place  in 
clean  hot  sand  until  tbe  colors  run  to  blue. 
Then  place  In  cold  water.  Repeat  the  sand 
procesB  if  still  too  hard. 

The  1905  Shop  Notew  la  an  excellent  ready 
reference  book  for  emergencies,  full  of  short 
cuts  and  original  kluks.    Only  GO  cents. 
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FIRST  THINGS  TO  DO  IN  CASE  OF  BURNS, 

OR  SCALDS. 


Three  classes  are  generally  recognized: 

1.  Simple  reddening  of  the  sltin. 

2.  Accompaniecl  with  the  formation  of 
blisters. 

3.  Charring  of  the  skin  and  ulceration 
of  all  degrees  up  to  compl(>te  destruction  of 
the  part. 

Burns  of  the  second  and  third  degree, 
especially  when  covering  large  areas,  re- 
quire immediate  medical  attendan<?e.  In 
severe  burns  there  is  liability  to  shocrks  and 
prostration.  The  general  directions  for 
treatment  of  such  a  case  would  be  to  trans- 
port the  patient  to  a  place  of  safety,  then 
remove  clothing  by  cutting  away  with  a 
knife  or  scissors.  If  the  <.*lothing  sticks,  do 
not  pull  it  otf,  cut  around  it  and  wet  it  with 
water  or  oil,  promptly  ex<'lude  air  by  cov- 
ering the  wounded  or  Injunnl  surface. 

As  the  pain  attending  a  burn  is  very  in- 
tenw\  care  should  be  takt»n  not  to  expose  too 
large  a  i-ortion  of  the  surface  to  the  air  at 
any  one  time,  and  to  cover  as  (lulckly  as 
l>ossible  with  something  that  will  exclude 
the  air.  This  should  be  done  the  moment 
the  covering  Is  removed.  When  the  burn  is 
extensive,  expose  and  dress  a  small  portion 
of  the  bum  at  a  time. 

Never  hold  the  burn  to  the  heat,  but 
warm  moist  cloths  are  sometimes  grateful, 
especially  if  wet  with  a  warm  solution  of 
baking  soda  (bicarbonate). 

When  a  p(»rs()n's  clothing  catches  fire, 
make  him  lit*  down  immediately  or  throw 
him  down  if  necessary.  Wrap  hhn  quickly 
In  a  blanket,  cloak  or%  shawl,  preferably 
some  woolen  material,  and  smother  the  flre 
by  pressing  and  patting  upon  the  burning 
points  from  the  outside.  Have  water  ready, 
and  in  nMutiving  the  wrapping  pour  the 
i%ater  over  the  liurning  point. 

S^'rious  dt'gret's  t»f  slux'ks  usually  follow 
such  burns.  In  ca^^es  of  severe  shock  It  Is 
heroic  treatment  to  lay  the  person  on  a  sheet 
and  lower  him,  clothes  niid  ali,  into  a  bath 
tub  full  of  wati'r,  inoderattMy  warm.  This 
will  n'lleve  tin*  piiln  and  shock. 

It  Is  best  In  tln»se  cases  not  to  attempt 
any  dresslmr  of  the  burns,  simply  to  cover 
them  with  a  layer  of  gauze,  then  a  layer 
of  lint,  over  this  a  Inyer  of  absorbent  cotten. 
outside  tlie  whole  a  sheet  or  blanket,  and 
await  the  arrival  of  the  physician,  or  trans- 
{Mirt  the  patient  to  a  hospital. 

In  sliglit  burns  or  scalds,  put  a  teaspoon - 
ful  of  Imklng  so<1a  In  n  pint  of  boiling  wa- 
ter: stir  well:  In  this  dip  a  piece  of  lint  and 
carefully  cover  the  bnrns  and  scalded 
Places;   cover  thlB  with  absorbent  cottm 


and  finally  wrap  with  the  triangular  or  roll- 
er bandage. 

In  more  severe  cases,  saturate  lint  with 
perfectly  fresh  salad  oil,  ollre  oil,  sweet  oil, 
vaseline  or  ];>etrolatum.  In  the  atMence  of 
these,  the  white  of  an  egg  may  be  used. 
A  very  common  practice  Is  to  apply  carron 
oil  (equal  parts  of  raw  linseed  oil  and  lime 
water).  In  absence  of  oils,  dust  the  burned 
part  with  starch,  flour  or  toilet  powder  or 
if  nothing  else  is  available  use  moist  earth 
or  clay.  Cover  the  whole  with  a  layer  of 
lint,  over  this  a  layer  of  absorbent  cottoo. 
and  finally  wrap  with  a  triangular  bandage. 

Burns  from  caustic  lye,  strong  ammonlt 
and  similar  substances,  should  be  first  tlior^ 
oughly  fiooded  with  water  and  then  with 
vinegar,  and  subsequently  treated  as  if 
burned  by  flre.  Burns  from  acid,  Tltrioi, 
etc.,  should  be  flrst  flooded  with  water  and 
then  washed  with  a  solution  of  baking  soda 
or  lime  water.  If  nothing  else  is  available, 
take  chalk,  tooth  powder  or  a  portion  of 
mortar  from  the  wall,  crush  it  and  stir  it 
up  with  water  and  apply  on  lint  to  counter- 
act tFie  acid.  After  washing,  treat  as  a 
bum  by  flre. 

Use  a  weak  solution  of  washing  or  baking 
soda  In  the  case  of  drinking  an  add.  For 
other  burns  of  the  Inside  of  the  month  or 
throat  caused  by  drinking  hot  fluids  or  swal- 
lowing chemicals,  apply  oil  or  the  white  of 
an  egg,  by  drinking,  or  pouring  from  a 
spoon.  In  the  case  of  caustic  potash,  am- 
monia and  the  like  rinse  the  mouth  and 
throat  with  weak  vinegar.  If  a  fragment  of 
lime  gets  Into  the  eye.  don't  try  to  take  It 
out  but  flush  with  water  and  bathe  It  with 
<Iiluted  vinegar  or  with  lemon  Juice,  a  tea- 
spoonful  of  either  to  a  cup  of  warm  water. 

In  cases  of  frost-bite,  carry  the  patient 
to  a  closed  room  without  a  flre,  undress 
carefully,  and  rub  the  frozen  parts,  or  the 
whole  bofly  with  snow  or  !)lts  of  Ice,  other- 
wise put  patient  in  cold  Imth,  keeping  up  a 
vigorous  rubbing  of  the  surface  affected; 
warm  (*ofTee  or  tea  may  l>e  given  as  a  stimu- 
lant. If  the  person  has  i^eased  breathing, 
use  methods  of  artificial  respiration.  As  the 
patient  revives.  carr>'  him  to  a  room  slightly 
warmer,  and  cover  loosely  with  a  blanket 
Afterward  rub  with  a  cloth  wet  with  warm 
water,  whiskey,  or  with  diluted  alcobol. 

Treat  cases  of  sunburn  as  mild  wbMb^ 
covering  with  a  weak  solution  of  baktaif 
soda,  oils,  vaseline,  or  with  white  of  aa 
then  with  lint  and  bandagf. 

When  naen  of 
difflcnity  w^ 
amokonta 


tk 


HOW  TO  SOFTEN  IVORY 

Into  1  i|t.  of  rinegur  Hikt'  %  lb.  of  tuuu- 
(Irake.  In  this  immerse  Ihe  Ivory  and  let 
II  Htand  4fi  hours  In  a  warm  pliipe.  At  the 
i-nd  of  tliBl  tinip  rt  will  l>o  po-^slljlp  to  bend 
the  Ivory  Into  nny  Turui  dL'sirud. 

AN  EASY  RULE  FOR  CIRCUMFEBEHCES. 

The  rule  that  ii-i«  of  the  dinmeler  pqtial 
%  ot  the  circumference  is  close  enough  for 
any  bnBiness  calculation,  and  will  often  snTc 
mticb  Sgurlnic.— CoDtrlltutfKl  by  C.  J.  Cbsp. 
Troy,  Pa. 


[  Strips,  such  as  shown  in  the  sketch,  nf 
ITrord  a  simple  means  of  lioldlnir  down  work 
In  shaper  or  pinner  vitie.  Small,  half-round 
grooves  are  plantnl  1-I6  In.  wide  in  the  facew 
of  both  Jaws  of  the  chuck,  and  the  round 


edgen  of  the  strips.  If  madfi  to  flt,  will  not 

kick  up.  nnys  n  correspondent  of  the  Amer- 

i<-sn   Machinist     The  grooves  are   bo   small 

tbat  they  do  not  Injure  work  held  directly 

HAtcatDBt  the  faces  of  the  Jaws.     The  strips 

HtaftD  be  placed  so  as  to  accommodate  dilTer- 

^^Bt  beiKhts  nf  parallels  and  different  thlck- 

^Kflsea  of  work. 


An  ordinary  ainrm  clucli  may  tie  converted 
into  a  very  satisfactory  and  efficient  elec- 
tric alarm  by  the  method  here  illustrated; 

Tile  devil*  consists  of  a  Bejtment  of  wood, 
A,    having   its   rridius   equal   to   that   of  the 


TO  BEHOVE  STAINS  FROM  MARBLE. 

Take  two  parts  of  sodii,  one  of  pumice 
and  one  of  finely  powdered  chalk.  Sift 
tbroiueh  a  fine  sieve  and  mix  into  a  paste 
with  water.  Rub  this  composition  all  over 
tbe  marble  and  the  stain  will  be  removed. 
Wash  It  with  sojiij  and  water,  and  a  beaull- 

il  bright  polisli  will  be  produced. 


interior  of  the  clock,  so  as  to  iit  snugly 
ngaiQst  it.  To  tbia  segment  tbe  brass 
sprlue.  B.  is  attached  by  two  brads,  and  to 
this  spring  the  insulated  wire,  W.  is  sol- 
dered. The  segment  of  wood  fa  thvn  glued 
to  the  interior  of  the  clock  In  such  a  posi- 
tion thiit  when  Ihe  alarm  spring,  M,  unwinds 
It  will  press  against  tbe  brass  spring,  B. 
A  small  bole.  N,  is  made  in  the  bottom  of 
the  clock,  through  which  the  wire,  \V,  Is 
ginssefl.  Care  must  be  taken  to  insulate  the 
brass  spring,  B,  and  tbe  wire,  W,  from  the 
rest  of  the  clock.  The  clock  is  then  mounted 
uiH>n  a  suitable  base,  and  the  wire,  W.  is 
passed  beneath  this  and  attached  to  the 
binding  post,  O.  A  wire  from  the  blading 
post.  P.  Is  passed  through  a  hole  in  the  base 
and  wound  about  one  leg  of  the  clock  at  C. 
An  electric  bell  and  a  dry  celt  are  attached 
in  series  with  the  clock  by  the  two  binding 
posts,  and  the  alarm  Is  wound  up.  As  the 
spring,  B,  and  wire,  W,  are  Insulated  from 
Ihe  rest  of  tbe  clock  no  circuit  is  formed; 
but  when  tbe  alarm  goes  oS  the  sprlnj;,  M, 
nnwinds  and  forms  s  contact  at  B,  thus 
completing  the  circuit.— Contributed  by  ML- 
Ion  F.  Stein,  Chicago. 
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WITH  PIKS.  STSIKO  AND  COM- 
PASSES. 


Take  a  string  and  make  a  loop  one  inch 
long.  Stick  pins  at  the  points  D  and  I)', 
Fig.  1.  Put  the  loop  over  the  pins,  and,  with 
a  sharp  pencil  catch  the  loop  and  run  the 


Fie.  1     With  Pins,  String  and  Oompi 


pencil  along  it.  Ellipse  1  is  drawn.  Use  the 
same  loop,  putting  pins  at  the  points,  C  and 
C,  and  draw  ellipse  2.  With  pins  at  B  and 
B'  curve  3  is  made.  Placing  the  string  over 
a  pin  at  the  center,  0,  we  get  with  radius  OA, 
curve  4,  a  circle.  The  points  B  and  B'  and 
C  and  C,  etc.,  are  callcxl  foci  of  their  re- 
spective ellipses.  This  work  depends  upon 
the  law  that  tlie  sum  of  the  distances  of  any 
point  on  the  curve  from  the  foci  is  always 
the  same;  for  example,  taking  curve  3,  Bl^' 
plus  FB',  is  th<'  same  length  as  BE  plus  EB'. 


lie.  S.    With  Pins,  Btrinc  And  Oob; 

To  draw  a  curve  (ellipse)  like  Fig.  2,  when 
the  length.  AB,  Is  known,  proceed  as  fol- 
lows: Divide  the  line  (axis),  AB,  into  three 
equal  parts  by  points  E  and  F.  From  E  and 
F  as  centers,  and  a  length  eqnal  to  one-third 
^  the  circles  IFQ  and  HJE.   Ttarougli 


C  and  D,  where  the  two  drdes  Inteneet; 
draw  CQ,  CH,  DI  and  DJ.  From  C  as  a 
center,  strike  the  curve  GH,  and  from  D  as 
a  center  draw  the  cnrve  IJ.  AGH— BJI  Is 
the  required  curve  or  eIlipse.--Contribiitad 
by  C.  L.  Tmesdale,  Sharpsville,  Pa. 


HOW  THE  STEAM  TUSBDIB  0PKKA1I& 


Usually  the  explanation  of  the  operatkm 
of  a  steam  turbine  is  'Vritten  so  yon  cant 
understand  It;'*  the  following,  condensed 
from  the  Engineer,  London,  is  a  clear  and 
simple  explanation  of  a  complicated  ques- 
tion : 

We  take  the  Laval  turbine  as  the  simplest 
type  of  the  machine.  In  it  steam,  as  Is  well 
known,  Is  allowed  to  blow  against  vanes  on 
the  rim  of  a  wheel.  These  vanes  are  capped 
in  order  that  the  steam  recoiling  from  the 
wheel  may  return,  so  to  speak,  on  Itself. 
Very  little  thought  is  requircnl  to  show  that 
if  the  curve  of  the  cup  is  of  the  proper  shape, 
and  the  tangential  velocity  of  the  cup— that 
is  to  say,  the  speed  with  which  It  moves 
away  from  the  jet— is  half  tliat  of  the  Jet, 
the  steam  will  leave  it  without  any  velocity 
whatever,  and  the  whole  of  the  energy  In 
tlic  jet  will  have  l>een  transferred  to  the 
wheel.  Now,  at  this  point  the  circumstance 
that  steam  is  an  elastic  fluid  comes  In  to 
cause  mental  confusion.  It  is  hard  to  credit 
tlic  statement  that  an  elastic  fluid  can  really 
leave  any  tiling  with  which  it  has  been  In 
contact  witliout  velocity.  The  fact  which 
our  readers  must  get  into  their  heads  is  that 
in  the  Laval  turbine  the  working  steam  Is 
not  an  elastic  fluid,  and  has  no  pressure.  To 
make  this  clear,  let  us  suppose  a  Laval  wheel 
of  100  horsepower  using  20  lbs.  of  steam  per 
horse  i>er  hour,  that  is  to  say,  2.000  lbs.;  and 
per  minute,  leaving  out  fractions  which  we 
do  not  want,  33  lbs.;  and  per  second  a  little 
over  half  a  pound  of  steam.  Now,  the  steam 
issuing  from  the  boiler  has  a  pressure  of, 
say,  150  lbs.,  but  it  is  permitted  to  escape 
through  a  diverging  nozzle,  and  the  piussura 
is  all  expendtHl  in  imparting  velocity  to  tbe 
steam.  Let  us  divest  ourselves  of  all  ordlnaiy 
concepts  about  steam,  and  fancy  that  itenaes 
to  be  a  fluid  exerting  pressure  and  beeoass 
a  torrent  of  very  line  allot  pntedM 
velocity  of  about  5JlH*» 
nearly  twice  tbat 
vanes  of  the  ^ 
elastic  fluid 
pound  of 
aaaoH* 
In 


enermoni  velocity  we  hare  Btflted,  Th«  work 
done  hy  the  iteam  entering  tbe  aozsle  Is  eu- 
tlrely  expended  in  pushing  tlie  molecules 
away  iu  front  of  It  through  the  nozzle  and 
out  at  the  other  end.  Each  group  of  mole- 
cnlea.  In  a  sense,  nets  the  part  of  the  charge 
of  powder  In  n  rifle  to  mute  those  In  front 
of  It  Hj  faster.  To  put  the  facts  in  another 
way.  the  result  la  Juat  the  same  as  though  a 
Btream  of  line  sand  fell  Into  a  steam  Jet. 
The  Jet  would  impart  Its  energy  to  tbe  sand, 
and  If  the  sand  were  directed  into  thp  vanes 
of  a  Laval  turbine  It  would  cause  Its  rota- 
tion. Instead  of  sand  we  utilize  the  moie- 
CQles  of  the  steam.  With  these  facts  before 
us.  we  see  why  ihe  velocity  of  the  rotatins 
wheel  of  the  Laval  turbine  must  he  so  high. 
It  has  to  attain  a  speed  of  nlwit  2,500  ft. 
per  second,  or  over  1.700  iiilles  an  hour,  in 
order  that  the  whole  of  the  energy  may  he 
transferred  to  the  wheel,  it  will  he  under- 
stood that,  as  far  as  the  wheel  is  concerned, 
tbe  steam  has  ceased  to  be  an  elastic  fluid! 
It  may  be  considered  in  the  light  of  a  show- 
er of  fine  projectiles  impinging  on  the  vanes 
at  an  enormous  velocity.  Hence  the  revolu- 
tions of  even  as  much  as  30,0CM)  per  minute. 
In  tbe  amaller  turbine. 

The  same  eflfect  takes  place  In  the  Parsons 
type  of  turbine,  but  the  action  is  masked  by 
the  absence  of  the  diverging  noxzle.  Diver- 
gence takes  place  inside  the  wheel  casing, 
the  steam  expanding  from  step  to  step  down- 
wards. Quoting  from  Mr.  W.  F.  Dumnd.  an 
American  engineer,  we  may  say  that,  in  tur- 
bines of  the  Parsons  type,  "the  steam  rushes 
from  tbe  steam  supply  to  the  condenser 
through  the  annular  space  between  the  wall 
of  a  long  cylindrical  casing  and  the  con- 
tained rotor,  increasing  the  cross-sectional 
area  from  the  entering  to  the  delivery  end. 
This  annular  space  thus  constitutes  In  effect 
a  gigantic  nozzle  within  wblch  tbe  steam  In 
coDtloually  undergoing  transformation  as  it 
paaaes  from  one  end  to  the  other;"  that  Is 
to  aay,  it  ceases  hy  degrees  to  be  an  elastic 
fluid  and  becomes  Instead  a  furious  torrent 
of  molecules. 

It  Is  not  necessary  here  to  refer  In  any 
detail  to  the  precise  way  in  which  the  flyhig 
molecules  of  steam  transfer  their  motion  to 
the  vanes.  The  major  dlfflculEy  met 
with  by  those  who  want  to  understand 
tbe  steam  turbine  Is  bow  a  free  elastic  Quid 
<-an  transfer  its  energy  to  n  rotating  wbeel. 
The  only  way  out  of  the  difflcnlty  is  to  say 
tbat  tbe  steam  Is  not  an  elastic  Quid,  but  a 
current  of  flying  molecules— none  tbe  less 
iDoleciilea  capable  of  mechanical  action  be- 


muse tbey  are  small  almost  past  tbe  pos- 
slliiuty  of  conception. 

Tbe  Initial  perplexity  in  thinking  about 
tbe  steam  turbine  lies  no  doubt  in  clearly 
seeing  bow  pressure— potential  energy,  to 
use  what  is  little  l>etter  than  scientific  Jar- 
gon—cnn  disappear  and  turn  up  in  another 
form  as  kinellc  energy.  But  when  we  dive 
a  little  below  the  surface  It  will  be  seen 
that,  according  to  received  theory,  pi-essure 
Itself  Is  nothing  more  than  tbe  resuk  of  the 
Impact  of  flying  molecules— in  fact,  the  whole 
energy  stored  In  any  volume  of  steam  or 
other  gas  Is  always  essentially  kinetic.  To 
pursue  this  branch  of  tbe  sulijeet  would, 
however,  lead  us  away  from  ihe  purpose 
which  we  had  In  view  In  writing  this  article. 
Many  more  patents  will  no  doubt  be  taken 
out.  but  in  so  far  as  these  refer  to  principle. 
and  not  to  detail,  tbe  Inventor  will  do  well 
to  keep  tbe  facts  constantly  in  mind.  The 
steam  must  l>e  worked  In  such  a  way  that 
while  Its  molecules  will  always  tend  to  move 
in  right  lines,  they  will  give  up  their  energy 
in  the  form  of  centrifugal  effort,  or  recoil, 
according  to  tbe  type  of  turbine  iu  which 
they  act.  The  ruling  principle  Is  always  that 
we  have  a  molecule,  or  a  pound,  or  a  ton, 
of  steam,  moving  like  a  bullet  at  a  velocity 
of  S.OOO  ft.  per  second,  and  we  want  to  take 
nil  that  motion  out  of  it.  transferring  It  to 
Ihe  rotating  wheel.  It  is  not,  perhaps,  easy 
at  first  to  master  the  Idea  that  steam  can 
ever  cease  to  be  an  elastic  fluid  exerting 
pressure  in  all  directions;  but  once  the  facts 
are  grnsped,  the  whole  theory  of  the  action 
of  tbe   steam   turbine   becomes   Intelligible. 

REPAIRING  THE  LUBRICATOR. 

A  lubricator  which  had  frozen  and  cracked 
In  two  places  and  would  not  hold  after  hav- 
ing  been   fixed   by   the 
tinner     a     numl>er     of 
^B/lBBlT      limes    was    flnally    dis- 
posed   of    by   a    corre- 
%C^ff         Bpnudent  of  tbe  Amet^ 
lean  Miller  In  tbe  fol- 
lowing manner; 

A  tin  can.  cut  In  ball. 
Just  fitted  the  bulb  or 
condenser.  On  top  ol 
this  was  poured  babbitt.  Tbe  arrangement. 
It  Is  said,  does  not  make  a  stylish  appear- 
ance, but  is  O.  K..  and  does  not  leak. 
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HOW  TO  MAKE  A  REDUCING  VALVE. 


TO  CLEAN  MAftBLC. 


To  make  the  reducing  valve  shown  here 
take  a  globe  valve  and  file  the  stem  so  it 
will  slide  easily  in  the  bonnet.  File  the 
base  of  the  bonnet  so  a  piece  of  brass  pipe 
6  in.  long  can  be  pinned  on  it.  The  body 
is  thus  formed,  and  It  is  now  necessary  for 
It  to  be  steam-tight. 

Fasten  an  iron  washer  on  the  valve  stem- 


Redaolng  Valve 

top,  and  on  top  of  the  iron  washer  fasten  a 
leather  cup  washer.  Place  a  spring  on  top 
of  this  and  on  the  spring  place  a  piece  of 
sheet  metal  for  the  adjusting  screw  to  rest 
on.  A  valve  wheel  fastened  on  a  piece  of 
steel,  as  shown,  will  serve  for  this.  Just 
al)ove  the  cup-wnsher  make  a  connection 
with  the  outlet  of  the  valve  and  the  l>ody; 
tills  balances  the  pressure.  A  correspond- 
ent of  Power  says  he  has  used  such  a  valve 
on  both  steam  and  water  with  good  results. 
♦  • » 


HOW  TO  KAKE  BLUE  OR  ANTIQUE  COP- 
PER SCREWS. 


Stand  any  bright  screws  on  the  heads  on 
top  of  a  stove;  put  a  little  oil  on  them; 
cover  and  heat  until  they  are  the  color  de- 
sired. The  color  will  not  rub  off.— CJontrtb- 
sled  by  C.  J.  Case,  Troy,  Pa. 


Mix  up  a  quantity  of  the  strongest  Mtp- 
lees  and  quicklime  to  the  consistencj  of 
milk;  lay  it  on  the  stone  for  24  hourB;  dean 
it  and  It  will  appear  as  new.  To  further 
improve,  rub  with  fine  putty  powder  and 
olive  oil. 


#•» 


HOW  TO  COVER  A  BUGGY  DASH. 


Por  this  Job  a  tool  made  of  a  piece  of 
plow  steel  and  like  the  one  shown  In  the 
sketch  will  be  necessary.  Lay  the  ftame 
of  the  dash  on  the  leather  and  mark  along 
it  with  a  lead  pencil  the  places  where  the 
stitching  is  to  be  done.  Allow  3-16  In.  on 
the  inside  of  the  stitching  for  drawing,  but 
none  on  the  outside  of  the  frame,  where 
the  marking  should  be  exactly  at  the  edge 
of  the  frame. 

When  through  marking  remove  the  frame, 
place  the  points  of  the  tool  on  the  pencil 
mark,  and  strike  the  two  with  a  hammer, 
making  10  or  12  perforations  at  a  time.  In 
this  manner  go  over  all  the  pencil  marks, 
placing  an  outside  tooth  of  the  tool  In  the 
last  hole  made  each  time  the  tool  ia  lifted, 
as  a  guide. 


Tool  For  CoToriiur  D—bbcwd 

If  both  sides  are  to  be  covered  with 
leather,  says  the  Blacksmith  and  Wheel- 
wright, tack  the  two  pieces  togetii^r  before. 
starting  and  punch  both  at  the  same  time. 
If  one  side  is  of  duck  make  holes  in  the 
duck  with  needles  while  stitching,  drawing 
tightly  all  the  while,  and  your  dash  will 
look  like  machine  work,  if  the  Job  has  beoi 

carefully  done. 

♦  ■ » 

ETCHING  ON  STEEL. 


For  etching  names,  dates  or 
steel  use  iodine,  2  parts;  potiiHl 
6  parts;  water,  40  parts. 


r 


SHOP     N  OTES 


USING  HOTOKCYCLES  FOB  SHOP  POWER. 

A  malinvji'li>  uiuy  l>e  riggfd  up  to  nin 
Blitip  niui'lJlin-ry  ttltb  exct'lleiit  reaulls,  Tlie 
lotnrcyele  will  provide  na  inui-li  power  as 
i  3-lip.  };a§olloe  caglue  nut!  in  not  nt  all 
'Bjureil  for  use  on  the  road  by  putting  It 
p  till"  ptirposi-  In  tilt-  sliop,  snyB  u  corro- 
^ndent  of  tlie  AmerlL-au  Blai-ksiiiLUi. 
'  Tliu  arraogi-iueiit  Is  very  simple.  Miike 
"i  fllaud,  as  sUowii  In  tbe  sketcli,  to  ralsp 
■  wlipel  rrniQ  Ilie  floor.  Block  tbe  fn>nt 
iibet!\  n-IUi  n  blouk  on  eacb  side  of  ib<> 
eel.  one  In  front  and  one  nt  tbe  r^iir. 
:  the  reitr  osle    make  a    stjiud,  A.  and 


Tills  nrrnujiemcDt  Is  sultnLIe  for  running 
11  (Irlll  ureas,  horse  clipper.  grindBtone,  lattie 


Dwelling  bouBOa  of  hollow  ceucrcte  blocks 
have  been  constructed  by  tbe  Sa'n  Pedro, 
Los  Angeles  A  Salt  Lake  B.  E.  for  some  of  Its 
HEctlon  foremen  Each  house  la  provided 
cistern. 


(Jenr  wheels  which  bnve  been  on  tbe  shaft 
n  long  while  so  that  they  are  In  a  decaying 


'   It   fust   to   the   floor.     Make 

Wft.  B,  and  fnslcu  lu  tbe  cud  ot  it  n  20- 

%ln.    siiritckel.    C.      Uttre   it    flush. 

take  journals  ur  bearings,  U.  lo  hold  tbe 

t  nud  use  collurs,  K,  to  keep  it  In  place. 

^t  tUls  directly  iindei-  Ibe  targe  t;proFk('t 

(  the  rmr  wheel  of  the  inotcrcytle,  fasten 

f  tbRTt!   and  get  a   cliulri    lonn  enough    to 

IBch  (ill  the  way  nround.     Make  the  pulley. 

■  4x3,  ot  whatever  B|>eefl  deslri'd. 

I  i)ut  in  place.    Set  the  machine  upmalni 

(down.  BB  dfsiriHl,  am!  run  the  belt  from 

I  Apatk  abaft  to  the  line  shaft.    Fill  the 

Icycle  tank,  wblcb  holdi'  I  anl  nt  guwllne, 

,fflcl«it  for  100  miles"  run   at  a  cost  of 

^ixnit  14  CPtil«.    II  Is  not  necGsaary  to  keep 

nllne  Id  etorace  ns  when  rldluK  to  and 

bm  the  Bhiip  onf  may  have  tbe  lank  filled 

The  bicycle  can  be  taken  from 

flyp  rpinfttw. 


which  had  been  on  a  S-ln.  shaft  for  12 
years  were  removed  lii  this  way  by  C.  J- 
Cbsc  of  Troy,  Pa.  An  old  abaft,  4^,  In.  in 
diameter  and  6  ft.  long  was  bung  from  the 
ceillnK  by  means  of  a  nuie.  Tbis  served  as 
the  ram  and  waa  propelled  by  four  men. 
The  wheels  came  off  readllj. 


COHfASSBS  FOB  liETAL  WORK. 

Tl<c  compniiiR  sUowii  nt  t'li;.  1  cau  be  mado 
liy  iRoxt  uiiy  otu-  niit  of  slicot  niiiteriol.  The 
compasB  linH  no  lo<-kliifc  dpvlcp,  as  It  depends 
on  tbc  tightness  ot  tbe  point  to  keep  it  in 


Fit.  2 

position  when  in  usp.  Use  tbicher  materlnl 
ttmn  Is  UMed  for  cnilpers,  Hnys  tbe  Model  En- 
Kinoer,  liOiidon,  and  burden  und  ti-mper  tbt> 
points.  l-'lR.  2  sbon-H  UTiother  useful  form  of 
compass  wbleli  if  not  diffl<-ult  to  miike. 


For  emptyinB  oil  from  tbc  imrrei  into  the 
oil  tnnk,  the  nrrniifi;eme»t  sliowu  In  liie 
sketeb  is  lilKliiy  n-fom mended  lij-  n  corre- 
spondent of  the  KuKitieers"  Ueview.  Tbf 
device  i»  openiti-il  liy  jilr  iiressure, 

A  cbort  piece  of  2-ln.  g>l|ie  is  Uttcd  to  a 
ratve,  nnd  n  nljiple  hiivliii;  the  feiniili'  Hldo 
o(  a  coupUne  screwed  to  it,  U  fitted  Into  tbo 


valve.  A  rubber  bose  Is  connected  With  I 
piece  bavlng  tbo  male  part  of  the 
screwed  on  it  and  tble  pipe  Is 
lo  tbc  air  line.  In  tbe  bung  hole  on  tbe  ridt 
of  tbe  barrel  a  pipe,  proportioned  ao  Htl 
It  roucbea  up  above  tbe  top  of  ttie  tank  tod 
extends  over  so  as  to  empty  In  tliroofh  tbe 
round  bole  tbat  is  In  tbe  top  of  most  tuin 
Is  Utted. 

When  reud.v  to  empty  a  tiarrel  of  oil,  II  i' 
I'oiled  near  tbe  tank,  stood  on  end  and  i 
hole  to  receive  the  2-ln  pipe  having  tht 
valve  in  Iwred  in  it,  tbe  pipe  is  screirtd 
in  and  the  valve  closed  tight.  The  batrri 
in  then  tipped  donn,  the  plug  in  the  Mt 
removed,  and  tbe  pipe  which  nins  np  tH* 
Hide  of  the  tank  Is  screwed  In.  This  aboaU 
fit  ll^blly  so  there  will  l>e  no  leaking.  Tbf 
iilr  Is  then  turned  on,  the  pressure  form 
the  oil  lip  Into  the  tnnk  and  tbe  barrel  I* 
emptied  In  a  short  lime. 

It  mlKht  be  possible  to  work  this  schemt 
n'itb  water  pressure,  but  unlesa  there  werr 
some  efficient  means  of  draining  tbe  botton 
of  the  tank,  tlie  little  water  tbat  would  br 
apt  to  collect  there  would  cause  the  tank 


AGING  OAK  WITH  AHHOHIA  FUmS. 

Strong  ammonia  fumes  may  be  nacd  fv 
afflng  oak  Rays  the  Manual  Training  Maga- 
zine. Place  the  piece  to  be  fumed,  with  an 
evaporating  dlsb  containing  concentrated 
aninionhi.  In  a  1>ox  and  dose  It  airtigbt 
Leave  fur  12  hours  and  finish  with  a  was 
polish,  applying  first  a  thin  coat  ot  patatBac 
oil  and  Ihen  ruldilng  with  a  pomade  of  pre- 
pared wax  made  as  follows:  Two  onncM 
ent'h  of  yellow  and  white  beeswax  heated 
over  a  slow  Are  in  a  clean  vessel  (agate 
ware  Ix  j^ooii)  nnttl  melted.  Add  4  OX.  tur- 
jieiitlne  and  Htir  till  entirely  eool.  Keep  tlw 
tiirpi'iitiuc  away  from  the  Are.  Thia  will 
give  the  oak  a  lustrous  brown  color,  and 
nicKiiiff  will  not  expose  a  different  snrfare. 
an  the  ainiiionla  fumes  penetrate  to  a  con- 
sidei-alile  deiith. 


Put  1  III.  of  boras  In  an  old  Iroo  kettle 
and  set  It  over  the  forge  Are  and  cook  It 
thoroughly.  Keep  stirrlni;  alowiy  after  Ibe 
linrnx  is  all  melted  and  until  It  reaemblci 
tmpcorn.  There  will  be  about  three  tlmM 
the  original  quantity,  and  It  Will  go  fUthM 
and  do  Its  work  better.— OontcUialiiA  tf 
Wm.  Baymond,  New  Sharon.  Iowf> 


HOW  to  HAKB  A  SUBSTAITTIAL  FOKGE. 

The  farmer  or  otlier  person  in  a  remote 
place  'wbo  wishes  to  bPCome  his  own  bltick- 
smith  can  make  a  chenp  and  substantial 
forge  In  one  day,  after  the  follow Iok 
method: 

Make  a  square  box  of  S-ln.  board,  2  ft. 


oQ  the  Hdes,  and  place  lege  of  convenient 
length  Inside  the  comers.  Nail  a  solid  floor 
on  the  bottom  of  the  box.  In  a  3-ln.  iron 
pipe,  30  In.  long,  drill  about  a  dozen  %-\n. 
holes  In  a  small  circle  near  the  center.  Pass 
the  pipe  through  snug  holes  cut  In  tivo  op- 
posite aides  of  the  box,  leatlng  It  protrude 
2  in.  on  either  side.  If  one  end  of  the  pipe 
Is  threaded,  screw  it  into  fan  before  run- 
Din?  through  the  box. 

Make  concrete  of  Portland  cement,  one 
part,  sand  three  parts,  and  mix  with 
enough  woter  to  make  It  of  the  right  con- 
sistency. Tamp  the  concrete  Into  the  box 
stwve  and  below  the  pipe,  leaving  the  top 
sloping  toward  the  holes  in  the  pipe.  Put 
a  heavy  4-ln.  ring  around  the  holes  and 
cement  it  in.  A  plug  In  the  outer  end  of 
the  pipe  allows  ashes  to  be  blown  out  when 
necessary. 

The  fan  should  be  about  6  In.  wide  and 
18  In.  In  diameter,  with  iron  or  hard  maple 
boxes  and  a  i-ln.  polley.  Mount  the  fan 
on  the  same  tKiard  that  forms  the  bottom 
of  the  forge  box,  for  rigidity.  A  hood  may 
be  suspended  over  the  hearth  and  connect- 
ed to  the  forge  back  by  a  strip  of  sheet 
Iron.  When  the  cement  has  hardened,  a 
dtmble  fireproof  forge  Is  the  result  A 
weMliis.best  oan  be  obtained  In  one  minute 
•w**^  Ola    tmtflt— CoDtilbnted    by    Moron 


A  GEKHAN  METHOD  OF  CLBAMiNO  MA- 

CHIHEBY. 

The  UBe  of  blotting  paper  for  cleaning 
machinei'y  lu  many  of  the  large  shops  in 
Germany  has  been,  found  very  effective  and 
ei'ononllcul.  The  German  workman  former- 
ly used  on  an  average  250  grams  of  cot- 
ton waate,  one  new  eponglng  cloth 
and  one  or  two  renovated  ones  per 
week;  now  he  Is  supplied  with  150 
grams  of  cotton  waste  and  eight 
to  ten  sheets  of  blotting  paper,  at 
a  cost  of  two  and  a  half  cents,  in- 
stead of  six  and  a  quarte'r  cents, 
as  formerly.  The  paper  la,  there- 
fore, not  only  cheaper,  but  does  not 
soil  the  engine  with  fiber  and  dust, 
like  sponge  cloth  and  wooten  waste, 
which  was  used,  besides  being  oth- 
erwise preferable  even  to  cotton 
waste.  It  has  the  advantage  of 
being  less  combustible  than  other 
cleaning  materials,  and  safer  in 
another  was;  by  eliminating  the 
chances  of  having  the  hand  drawn 
into  moving  machinery  while  in 
process  of  cleaning. 


AKCH  m  SIDE  WALLS  OF  FURNACE. 


The  constant  repairing  of  side  walls  of 
the  furnace  of  externally  fired  tjoilers  Is  a 
big  item  of  expense.  An  arch  in  the  side 
wall,  spanning  the  entire  length  of  the 
grates,  will  save  the  cost  of  Its  Installation 
many  times  In  a  year,  says  a  correspondent 


of  the  National  Engineer,  When  the  fire 
brick  are  burnt  out  and  must  be  rephiced, 
only  the  brick  beneath  the  arch  need  be  re- 
moved, and  the  upper  part  need  not  be  In- 
terfered with.  Each  engineer  must  deter- 
mine the  height  of  the  arch  reqiilired  t^  Vfa 
indlTidnal  cam. 


G&INDmG  ATtACHHENT  FOR  A  LATHE. 


HOW  TO  KAKS  tsachig  pAns. 


A  grinding  nttiicliiuciit.  lutcudM  for  aliort 
work  mid  intt'iiint  );i1niliiig,  wUlcU  ilomi 
in'uj  witb  nil  overtiotiil  (Inim  wltb  Iwit  anil 
hangers  and  wlilcti  onn  be  put  on  and  taken 
nff  a  latho  in  a  fow  moropntn  is  described 
liv  11  corrc-siiondciit  of  tlie  American  Ma- 
f;hlnl&t 


Tracing  paper  for  nse  ^iltU  citber  pea  « 
Ink  may  be  made  I>7  brushlnR  ■  iwlutlM. 
i-uuslatlDK  of  one  part  of  oaator  otl  in  two 
parts  of  methylated  spirit*  (polaonoui), 
over  one  side  of  some  good  thin  printing 
paper.  Blot  off  and  bnag  up  to  dry,  after 
whtcb  It  1b  ready  tor  nae. 


Tiip  Hlmft,  n.  iHisi  11  splinp,  HO  that  tlic 
dnuii.  A,  wbl'ii  is  ]iri)Ti<ioa  wlili  s(^t  wriws 
td  fiiKti'u  it,  i-iin  lie  Mild  10  any  jioHltlun  over 
llic  lathe  ijrd.  Tlii'  shaft  lioxos,  C.  an-  self- 
mlJiiHtlai;  and  inn  Ik>  i-alccd  to  take  up  tlie 
slaHi  <ir  III.'  iM'tl,  K.  iiait  then  secured  l.y 
llii'  ciillars,  1),  Tlio  uiiiior  portion  of  tlie 
Klaiiclikm.  K,  is  IiiuK'il  "»  that  the  itliaft 
MucI  driiui  may  lie  svvuuk  to  coiiforni  to  the 
diRen-at  angles  In  which  the  Krliulcr  ix 
iisotl,  and  thereby  clauses  a  flat  belt  ti>  rnii 
lidttT  <iii  the  driving  pullcj-  of  tlie  Brliider. 
Silk  i-llilM.ri  ]*  used  for  hlirli-spci-d  l>ells. 
Aii.v  siuiiili'  fi.rm  of  '.■rliuli'r  ran  be  fastened 
III  the  tool  bloek  of  the  latlie  and  lielteil  to 
llie  drum.  A.  The  stanibiona  :m-  lllt<-d  t<i 
III-  s1ide)<  (if  the  lallle  and  beld  b.r  ii  tH>lt 
Ihat  scrcn-s  into  a  flat  piece  placed  under 
Ihe  inslile  ]ir<i.l<-clloiis  of  liie  lathe   bnl. 

The  lic'lt.  r.  innst  be  .■(inneet.il  so  It  eiin 
lie  readily  put  togi-ther  or  taken  apart.  .\ 
steel  Ih'U  hook  faRtoiicd  to  one  end  of  tbn 
belt  miiy  lie  used  suL-cessfiilly  with  holes 
iinnchcd  tii  tbe  other  end,  so  that  the  hooks 
■n  slightly  Ix'nt  will  enter  and  stay  as 
SB  wheD  cllDChedL 


KEPAIRIKG  A  WOBH-OQT  DRILL  SOCKBT. 

There  Is  an  old  and  easy  metbod  of  re- 
pairing a  wom'Out  drill  socket  which  tomj 
not  be  known  to  some,  and  which  will  be 
fiiund  of  particular  beneflt  la  rcpalrins 
uLurse  taper  sbanks,  which  In  time  become 


worn  so  that  the  tang  will  do  longer  bold 
Vy  drilling  out  and  tapping  at  tbe  bottom 
of  the  Miot  a  plcee  may  be  screwed  In  and 
siinarcd  out  again,  thus  making  tbe  MCkrt 
ns  pKid  as  new.  By  drilling  from  eacb  Mt 
and  tapping,  u  plug  may  be  made  •  my 
ilgbt  fit,  thus  avoldtnr  any  cbuice  of  w«k> 
Ing  loose.— Contributed  by  A.  CI  1 
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SUBSTITUTE  FOB  A  SWAGE-SHAPBB. 

A  flier  who  bad  some  full-swage  gang 
edger  aaws  to  fit  but  bad  no  swage  ehap^r 
used  a  Bide  Qle  Instead  and  put  the  same 


B1n«*-aiiapn  Bnbntlnli 


bevel  on  each  tootb  In  a  manner  wlilch  waa 
both  Ingenious  and  efficient. 

lu  a  small  piece  of  leather  belting,  nearly 
M  In.  thick,  he  cut  a  slot  so  that  it  could  be 
slipped  over  the  eud  of  a  10-ln.  file.  He  held 
the  flle  on  an  emery  wheel  and  ground  off 
tbe  sharp  corners  so  they  would  not  scratch 
the  saw.  Then  by  resting  the  leather  on 
tbe  saw  plate.  It  gave  him  h  bevel  back 
from  tbe  face  of  the  tooth  and  bIho  from 
the  extreme  cutting  edge  towards  tbe  eye 
of  the  saw.  This  gave  a  tooth  with  tbe 
cutting  edge  tbe  widest.  By  tbe  aid  of  a 
gage  be  flled  until  tbe  swage  Just  touched 
the  gage  and  so  made  all  teeth  tbe  same 
spread.  The  saws  so  made  worked  nicely 
and  cut  smoothly,  says  a  correspondent  of 


countries.  I>ecause  of  no  convenient  means 
of  attaching  wires  to  rock.  A  correspondent 
of  the  American  Telephone  Journal  descrilwa 
a  good  rock  fixture  fur  this  purpose. 

A  piece  of  strap  iron,  ^  In.  by  1^4  lu-  and 
tapered  slightly  at  one  end  is  split  Id  the 
center  of  the  tapered  end  as  shown  at  A 
In  the  drawing.  A  bole  4  lu.  deep  Is  then 
drilled  In  the  rock,  and  a  wedge,  like  B  In 
tbe  sketch  (previously  made).  Is  placed  In 
the  split  end  of  tbe  iron  rod  and  tbe  rod  Is 
then  driven  Into  the  bole  drilled  In  the  rock, 
as  at  C.  It  Is  practically  Impossible  to  with- 
draw a  rod  put  In  In  tbls  way  as  tbe  two 
hugers  of  the  rod  spr  ad  apart  as  It  is  driven 
agalDst  tbe  wedge  and  tbe  effect  of  an  ex- 
pansion holt  is  produced 


the  Wood-Worker,  but  the  method  la  rec- 
ommended only  for  emergencies  when  a 
Hwage-Bhaper  cannot  be  had. 

In  a  new  clot-k  for  a  sick  room,  nn  electric 
lamp  is  nrrauged  behind  the  dint,  and  when 
the  inraild  presses  n  button,  the  shadow  of 
tbe  bonrg  and  bands,  greatly  magnlfled,  is 
ttarowm  Jin  tbe  celling  where  be  can  see  It 


Tbc  sketch  shows  this  scheme  applied  to 
n  vertical  rock  at  I>.  the  two  roils  or  straps 
lieiiig  bolted  togctlier,  and  applied  to  the 
under  side  of  a  rocky  ledge  ol  E.  In  each 
case,  the  Insulators  arc  sci'cwcd  to  steel  pins, 
which  arc  scn'weil  to  the  Iron  straps. 

A  hot  pin  may  he  cooled  by  pouring  a  half 
teospoonfnt  of  a<iua  ammoala  in  tbe  oil  cup 
with  the  oil. 


HOW  TO  HAKE  A  FOUB-ETE  HAST  BAND. 

On  nil  Rblp  yards  and  inaBts  and  on  der- 
ricks, aim,  Luinds  bHvins  n  number  of  eyea 
are  used,  the  number  \ie\nt;  determined  bj 
the  clreumferenpo  of  the  mast.  Tbe  pur- 
pose of  tbe  band  is  to  streugtUen  the  mast 


ns.  1 — Jimp 


and  to  eqnnllsto  the  ntrnin  on  it  jvhon  llft- 
InK  wulKlits.  (In  one  eye  (on  a  Imiit  the  eye 
liointlni;  toward  the  how)  la  hunt;  the  Iwom 
or  tipiir  for  lifting  the  weishtx.  and  to  eaell 
of  tlie  uthei-M  Ih  fimtfned  a  wire  utiiy  no 
that  each  pulls  aiitiinst  the  other  andcHuses 
a  down  prcssun-  liiMtciul  of  ii  side  prespuro, 
Hiiyx   tlic   AmcrU-iiii    ItliicksniHh. 

T"  niiike  Huch  ii  1>iiiid  hnvInK  four  eyes. 
fltMt  det'-Tinlni'  whiit  the  clnuiiifereiicc  iif 
the  bikD'l  Hhould  Ih.'.     Suiii>oxe  llic  mast  in 


16  In.  diameter  and  the  iion  for  the  baad  4 
In.  wide  and  1^  In.  tblck.  To  the  U  In. 
(diameter)  add  1^  In.'  (thlcknen  of  Inn) 
which  Klves  1?^  MalUplylng  thia  by  Sl-T 
gives  55  In.  as  tbe  reQulred  clrcumfemMc. 
This  divided  by  tbe  numtwr  of  eyes  to  be 
used  (4)  gives  13%  in.  ss  tbe  distance  fnm 
center  to  center  of  Jumps. 

Mark  tbe  center  In  a  bar  of  Iron  60  In. 
long,  as  at  H,  Fig.  2,  and  measure  half  tlie 
distance  there  Is  to  be  between  Jumps,  or 
C%  In.,  at  one  side  of  the  center,  and  opset 
well  ns  at  A.  fig.  2.  Drive  the  fuller  dowo 
Into  this  upset  portion  well,  and  by  qtllt- 
ting  with  a  hot  i-blsel  and  fiilleriog  witb  a 
sharp  fuller,  gradually  sbape  as  shown  it 
B.  Measure  for  each  Jump  from  tbe  flnt 
one  made  and  make  tbe  other  tbree  In  tbf 
Miiuc  way. 

Have  ready  the  tour  Jumps  as  sbown  at 
<.',  Fig.  1.  Heat  one  of  tbe  Jampa  and  i 
portion  of  the  bar  Into  which  It  Is  to  so 
to  a  Bood  retl  heat,  set  the  bar  on  Its  edci 
and  drive  the  Jump  into  place.  Hamnwr 
and  Ncarf  down  well  as  at  D,  Fig.  2.  Plac 
In  the  Ore.  put  a  thin  shell  over  It.  ind 
kIowI.v  heat,  lielng  careful  not  to  bnm  It. 
When  It  Is  hot.  put  It  In  the  stamp  block. 
K.  Fig.  1,  niid  drive  down  well.  Knock  tbe 
stamp  block  off,  finish  the  edges  and  cbini- 
fer  between  Y  and  Z,  Put  a  Jump  on  at 
1'.  Z  and  X. 

The  baud  nlionld  be  first  bent  at  eacb 
Jump,  us  at  F,  ho  the  Jump  will  not  tear  It 
when  landing  to  a  circle.  Measure  off  tbe 
ilnumference  as  at  (5  and  I,  Fig.  2,  aiM 
the  thickness  of  tlie  iron  for  welding  and 
ix'iid  and  weld.    To  work  the  eyee  In  tb* 
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Jumps,  use  a  round  punch,  flattened  at  the 
point,  which  will  swell  out  in  the  Iron 
when  punching.  Round  the  eyes  with  an 
eye-bolt  fuller  and  swage.  The  finished 
baud  is  shown  at  K  and  L,  Fig.  3. 


INSULATING 


WIRES 


FROM  TREES. 


Top  and  81d«  Vi«ws  of  Finished  Mmst  Band 

This  makes  a  neat  solid  Job,  with  jumps 
that  will  not  tear  out  or  loosen  either  while 
bending  the  band  or  punching  the  eyes  in 
them. 

#•» 

HOW  TO  LETTER  ON  TIN. 


Draw  the  letters  and  ornaments  upon  a 
smooth,  thin  piece  of  light  brown  paper,  one- 
half  inch  larger  than  the  sign,  using  a  lead 
pencil  and  making  the  characters  neatly  and 
precisely.  Rub  whiting  over  the  back  of 
the  paper,  a  neat  coating,  and  place  the  whit- 
ing side  directly  upon  the  face  of  the  tin. 
Remove  both  to  a  drawing  table  and  tack 
firmly  In  place  through. the  margin  of  paper. 
Go  over  all  the  letters,  etc.,  with  a  tracer,  or 
other  sharp  point;  this  will  leave  a  white 
line  on  the  tin,  so  transferring  the  pattern, 
and  it  is  then  ready  for  laying  gold  size,  or 
for  finishing  In  any  other  way  desired.  When 
all  is  through,  says  the  Master  Painter,  rub 
off  accidental  spots  of  tracing  with  a  pad 
of  cotton. 

HOW  TO  REMOVE  FILM  FROM  A  SPOILED 

NEGATIVE. 


Hold  the  plate  oyer  a  pan  of  boiling  water 
for  a  few  seconds,  being  very  careful  not  to 
melt  the  film,  mitil  the  film  slips  by  the 
of  the  thumb.  It  if  fails  to  come 
Attain  over  the  steam.  This  is 
S.  says  the  Photo-Beacon. 


The  following  method  of  insulating  wires 
from  trees  comes  highly  recommended  from 
one  who  has  had  considerable  experien(^e  in 
line  work. 

To  each  end  of  a  piece  of  No.  6  gauge, 
hard-drawn  wire,  3  or  4  ft.  long  fasten  a 
glass  insulator,  first  knocking  the  end  of  the 
insulator  out  with  a  piece  of  iron  so  that 
there  is  a  hole  clear  through.  For  a  1,000- 
volt-current  use  but  one  insulator  on  each 
end  of  this  wire,  but  where  for  2,000  volts 
use  insulators  on  each  end.  Twist  the  wires 
on  the  insulators  securely. 

Fasten  this  wire  to  the  limb  or  any  part 
of  the  tree  affected  by  the  line  wire  by 
means  of  a  loop  of  greasy  leather  nailed 
to  the  limb  and  large  enough  for  the  wire 
to  pass  through  freely. 

Put  the  line  wire  through  the  groove  of 
the  Insulator  on  one  end  of  the  still  wire, 
loop   it   loosely  across   under   the   limb   so 


Iiuralatlnc  Wires  from  Trees 

that  it  touches  no  part  of  the  tree,  and  fas- 
ten it  at  the  other  side  ,to  the  insulator  on 
the  other  end  of  the  still  wire. 

This  afTords  excellent  Insulation  In  wet 
weather  and  Is  just  as  safe  then  as  any 
other  part  of  a  good  line.— Contributed  by 
AV.  J.  Catlin,  Glen  Ellyn,  111. 


♦-•- 


A  GOOD  BROWN  FOR  VEHICLES. 


A  good  brown  color  for  vehicles  is  ob- 
tained by  using  Indian  red  and  black  for 
'  the  first  coat,  and  black  rubbing  varnish 
charged  with  vermilion  for  the  second. 
Burnt  umber  and  burnt  sienna  in  propor- 
tions to  taste  will  give  a  warmer  brown. 
Add  a  little  white  if  too  dark,  or  burnt  and 
raw  umber  In  equal  parts.  Make  the  first 
coat  flat,  and  the  second  color-and-vamish. 
—From  John  L.  Whiting  &  Son's  book,  "What 
Else  to  Bo." 


Il«^  montKly^  postage  prepaid^  to 
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ABDSE  OF  TWIST  DRILLS. 

Before  proceedlnt;  nith  tMs  article  I  wish 
to  sftitc  tbat  I  look  at  all  tblngs  from  a 
proprietor's  point  of  view.  Therefore,  I 
want  to  tell  Just  how  our  drill  case  ap- 
peared to  me.  I  believe  I  am  safe  lu  say- 
ing that  twist  drills  receive  more  ahusc 
than  any  tool  alioiit  the  shop,  aiid  when  a 
man  is  compelled  to  liuy  tlicm  he  la  inter- 
ested in  the  care  they  receive.  They  are 
run  at  all  apeeds,  and  in  case  of  a  hurry- 
up  Job,  I  have  seen  the  Are  fly.  The  pres- 
sure applied  to  them  varies  according  to  the 
BtrenRtli  In  the  operator's  arms,  which  cov- 
ers a  wide  range,  from  GO  lbs.  up  to  anil 
Including  a  ton,  or  wliutever  tie  is  capable 


mother  to  cut  off  2  In.    Fearlns  she  waald 

forget,  he  Instructed  his  sister,  bIio  fearing 
that  she,  too,  might  forget,  he  InBtrncted 
his  grandmother  Ukewlae.  It  bo  happened 
that  the  mother,  sister  and  gnnimatbtt 
had  good  memories.  And  thpy  each  cut  off 
2  In.  .lobn'a  pants  reached  the  high  water 
mark  the  following  Sunday  monilng.  So 
It  la  with  the  twist  drill.  Frank  uses  s  drill 
and  wears  the  outer  points  of  the  cuttlag 
edge  olf  In  a  rounding  shape  (A,  Fig.  1); 
Bill  grinds  the  rounding  points  off  wlthoat 
grinding  the  point  (E,  Fig.  2);  making  the 
angle  that  of  B;  Bill  also  wearv  the  outfr 
points  off;  Prank  again  grinds  after  BlU 
without  grinding  tbe  point,  E,  making  tht 
angle  tbat  of  C.  This  Is  repeated,  each 
grinding  after  the  other  the  dull  outer  tigt 
without  (rrlndlng  the  point,  until  the  angle, 
U,  is  reiiched.  At  this  stage  tbe  honor  of 
being  n  Brst-claaa  connleraink  Is  bestowed 
upon  the  drill.  Tbo  angle,  like  John's  paat^ 
has  reached  liigh  water  mark.— Paul  S- 
Baker,  Muscatine,  lown. 

WINE  COLOR  FOR  TXHICLBS. 

A  good  "wine  color"  paint  for  vehicles  U 
miide  by  adding  a  little  vermilion  to  ear- 
riiiKe  part  lake.  Use  u  standard  grade,  lod 
OIK'  coat  of  this  and  a  coat  of  color-and- 
vjirnlsb  will  cover  without  any  ground.— 
.lohn  I..  Wbltliig  A  Sons'  Book,  "What  El*e 
to  Uo." 

HOW  TO  HARDEN  A  STILLSON 


II'  I'uHloKt  iiietliod  of  hardening  a  Stlll- 
wri'iicli  in  to  take  the  Jawa  out,  anneil 
1  and  tile  tlieiii  xharp.     Then  heat  tbe 


of  piillin;?  on  a  lever  and  twIstljiK  on  a  tiiind 
wUwl. 

•ludgliii;  from  the  looks  of  our  drill  case, 
tliey  Imve  Ih'ch  um'iI  as  punches,  but  tliey 
did  not  give  us  kihkI  Korvici'  as  the  Ixiller 
punctiVN  did.  Ttie  point  of  Hie  drill  louk<-<l 
like  Fig.  1.  Woi'n  tilt  to  about  one-half  size, 
the  <-;ni»('  beiuK  Ich.  IiIkIi  spec.l.  If  one  ot 
III)-  lioys  bci-otiii's  II  llltle  cx<-it<!d,  he  liiuiie- 
allatcly  decliires  w;ir  against  the  Bniiill  tools. 
Tiir  twlKt  drill,  of  courHe,  bears  tlii!  hnint 
of  the  attack.  Tbe  weapon  nsi-d  Is  an 
emery  wheel,  whic'li  Is  very  rtestruclivi'  ti> 
the  lirill  wlien  flie  Imys  get  ex.ltcd.  .\s  I 
viewiMi  our  drill  <rase  1  tlioUKbt  of  Hie  old 
Ftory  of  .lohn  and  the  rmnts  wbieb  he 
brought  home  on  Satiinlay  evi'iibig  lo  wear 
the  following  Sunday  morning.  Flndtnf 
~  '^    too    long,   he    Instructed 


TO  PROTECT  A  HOTOS  FROM  DUST. 

To  protect  a  motor  from  dust,  which  1b 
Biire  to  be  present  eveo  wbere  a  fan  sys- 
tem la  ased  for  carrylDg  It  away,  a  galvan- 
ized Iron  eover.  A,  Fig.  1,  made  to  flt  the 


^onuTOAmospficife 


nt.1 

Ing  In  at  C,  and  tbe  air  forces  Its  way  out 
tbroogb  the  openings  and  cracks  at  the  top 
and  sides  of  tbe  machine.  This  Jet  of  air 
allows  no  dnst  or  grit  to  settle  upon  tbe 
motor  and  keeps  tbe  machine  cool,  also. 


Tbe  color  of  common  mahogany  may  be 

'~™^  Iv  nvitJ^  B  Mlntlon  of  potassium 

hm.  to  tbe  sarfkce.     To  deter- 

.    1  of  tbe  solution 

-  ^tock  of  tbe  same 

■ritji  ft  dark  paste 

1  wttb  sbellac. 


C.  H.  Nlcolet,  of  La  Salle,  111.,  sends  to 
Engineering  News  tbe  table  wblcb  we  print 
below,  and  regarding  which  he  says: 

I  send  berewltb  an  excellent  little  con- 
version table  wbicb  has  bad  a  place  in  my 
pocket  note-book  for  many  years,  and  has 
proven  very  useful.  It  Is  sent  to  yon  with 
the  t>eliet  that  It  may  be  appreciated  by 
other  engineers.     The  arrangement  ot  the 


Flg.1 
motor  frame  snugly  nnd  fastened  rigidly 
to  the  frame,  is  satisfactory,  tiays  a  corre- 
spondent of  the  Engineer.  Access  to  the 
commutator  and  brushes  is  afTorded  by  a 
lilnged  cover,  B,  and  sparking  may  be  de- 
tected, without  opening  tbe  caRlng,  through 
a  peek-hole.  D,  atwut  4  In.  square  and  cov- 
ered with  mica. 

A  Jet  of  air,  supplied  by  the  slpbon  or 
Jet  blower  shown  in  Fig.  2.  and  which  is 
operated  by  compressed  air.  Is  kept  blow- 


M=  (millimeters)  X  .03937  =  1  (inches)  or. 

reversing, 
I  (inches)  x  25.4  =  M  (millimeters). 


TO  PROTECT  LABELS  OH  BOTTLES. 

To  protect  liibels  on  bottles  so  that  they 
win  adhere  for  years  and  not  be  affected 
by  acids  or  dampness  first  give  them  a  coat- 
ing of  size,  anil  then  a  coating  of  gelatine, 
prepared  by  swelling  a  little  cooking  gela- 
tine In  cold  water  and  making  It  Sufd  by 
placing  the  vessel  containing  It  In  a  disb  of 
nearly  Imillnt;  water.  Allow  the  gelatine 
coatlnR  to  dry  and  then  apply  a  single  coat  of 
"<-hurch"  or  "Oak"  varnish  which  will  dry 
In  a  few  hours,  and  affords  better  protec- 
tion to  the  lal>els  than  other  quick-drying 
vnrnlahet).  The  Photo-Beacon  says  that  the 
labels  on  Imttlea  In  chemical  laboratories  are 
prot^ted  In  tbls  wa^. 


TO  HAXX  CASBOr  COIO  TATKB  PAZ>T. 


Structural  eteel  Hhapes,  clilefly  eLaoDelB 
and  I-benniR.  oro  umikI  In  tUe  coDstrucHon 
of  loronioHvp  tciKliTH.  iinil  luniiy  uiL-thodii 
are  uwd  In  tlic  viirlouit  ahopn  for  punch- 
ing these  rullod  xliupps,  aayn  RailwHy  and 
Locomotive   Knifiuuerlug.     Most     of     tUeae 


Eltber  of  the  foUowtng  formulae  for  mak- 
ing casein  cold  water  paint  Is  recommended 
'by  the  Master  Painter: 

for  Interior  ase— 10  lb.  pnre  casein,  m  lb. 
soda  asb,  58  per  cent;  SS^'  lb.  plaster  of 
IHirla  or  wblting. 

For  exterior  <we— 8  lb.  pure  casein,  4  lb. 
pulverlEed  sir-slaked  line.  %  lb.-  slUca,  BOH 
lb.  plaster  parts  or  wbltloff. 


mottioilM  arc  very  (11ffl''ii1t  of  execution  na 
iiti  iilti^mjit  iH  tniKk'  to  do  the  iiunclihii;  so 
tiiiit  tlif  iixcK  of  the  boli-H  Hliiili  be  iiarullft 
with  till!  wi'h  of  the  rolled  siH'tloux. 

Ill    oiic    I'iillwiiy    Klinp      a      iiim-h    sIhiiiIit 
nii'tbrnl    i>r   iiiinclilnK   without    ri-fiTcnr-i'    t>i 
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HOW  TO  HAKE  AH  ALCOHOL  BUSHIR. 

An  alcohol  bnmer  which  Is  mnch  safer 
than  a  msollne  torch  for  soldering  and  other 
purposes  may  be  made  at  borne.  The  one 
Hhown  liere  vrna  derlsed  b;  a  correspondent 
of  Machinery,  who  says,  that  while  tbe 
Same  cannot  be  focused  to  a  small  point 
the  burner  iw  very  handy  for  drawing  the 
temper  In  broken  taps. 

To  make  ttie  burner  take  the  Imttom  of  aa 
oil  can,  stuff  It  full  of  waste,  and  solder  la 
the  brass  tubes,  A  and  C.  Draw  candle- 
wlcklng  throu);b  these  tubes,  as  shown.  M 
tlie  top  end  of  tube.  A,  fit  another  tube,  B, 
;ind  drive  A  Into  an  opening  at  E.  Have  a 
hole  at  F,  plunged  n-ltb  a  cork,  tor  refllllnic- 
Solder  a  blowpipe  Into  permanent  portion, 
the  snijill  end  beln^  nenny  central  to  tlie 
o]ien  (-nd  to  tube.  B,  serves  also  as  a  handle 
10  hold  tbe  burner. 


ivhiit  iiii'illIu'H  the  i|[i;:le  at  wlili-h  the  tioli> 
Is  iiuiH-ln-il,  but  the  rivets  whi'ii  driven  are 
not  striilulil:  thi'  iitiiiorlnitt  point.  Iioivevcr, 
Ih  thtit  liie  biilif<  of  tlie  1-liratn  uml  the  ptalc 
lire  iibKiilut<-ty  in  n>ulster,  and  as  the  rivet 
Ih  niadi-  III  ti:i  li<itli  hdlcK.  ntid  um  (here  is 
■III  veKtliri-  of  !i  Khimliler  at  the  point  of 
iniloii.  the  iH'iidinu  of  the  axix  of  the  rivet 
Is  not  thouKbt  lm|iiirtiint.  In  fiiet,  ji  eertnln 
nd Villi tii!,'e  is  <-lalni.-.l  for  If.  mid  thai  js  that 
the  lieni  rivet  Icssenn  the  strriin  on  the  rivet 
hi>nds.  tind  the  pnnchinc  enn  be  clime  with- 
imt  any  spet'Ially  conslrui'ted  suiiportH  or 
mipanilits  for  holding  the  Kteei  I-beam  or 
ehnnncl  In  place.  A  shearln);  punch  Is  not 
necessary,  hut  tbe  face  of  the  pnncli  nhonkl 
be  flat  or  slightly  hollow,  and  not  rounded. 


nuin»-U>da  Alcotwl  Bwsot 

1'o  start  this  torcb,  llgbt  th«  wleUnc  li 
tolw  V,  which  will  tieat  tube  B.    Tb« 
ho)  Ratheivl'  r'  ~ 


US 

from  the  oppoBite  end  of  tbe  blowpipe.    I'be  pleted  U  tbat  It  Is  threaded  on  tbe  Inside  so 

flsme  la  very  green  in  color  and  somewbat  as  to  receive  the  delWery  tube  or  pipe,  as 

better  tbaa  the  flame  from  a  gasoline  torch,  shown  In  Fig.  2,  to  conduct  the  cold  water 

4  .  »  to  the  bottom  of  the  boiler. 

THREADING  AM  ELL.  The  table  below  shows  what  bIms  of  pipe 


In  removing  an  old  hot  water  tank  hav- 
ing 1^-in.  connections  and  replacing  It  with 
a  larger  tank  having  2-ln.  connections,  a 
correspondent  of  the  Metal  Worker,  who  bad 
no  fittings  of  an;  kind  larger  than  1^-ln. 
on  hand,  bnt  bad  a  2-ln.  die  and  stock  and 
vise  made  good  connection  by  threading  an 


m.  1.    nMwd  of  1 
ell.    To  apply  this  kink  under  similar  condi- 
tions, proceed  as  follows: 

Start  a  l>4-ln.  beaded  malleable  Iron  ell 

on  one  end  of  a  piece  of  pipe  about  two  or 

three  threads.     Take  the  faceplate  out  of 

the  stock  and  put  In  tbe  2-ln.  die,  reversed 

from  the  ordinary  position.     Slip  the  pipe 

through  the  dies   and   guide   until    the   ell 

strikes  the  die.    Then  grip  the  pipe  tightly 

In  the  vise,  close  to  the  guide;  put  a  piece 

of  pipe  over  the  handle  of  tbe  stock,  so  as 

to  reach  to  the  floor  and  prevent  the  stock 

from  turning.     Into  the  other  end  of  the 

beaded  ell  screw  a  piece  of  l*^-ln.  pipe  2  or 

3  ft.   long.     Then   everything  Is   ready   to 

Start  the  work  and  In  a  very  few  minutes  a 

2  z  m  In.  street  ell  can  t>e  produced,  as  the 

operatloD  will  thread  the  bead  on  the  outside 

of  tbe  elL 

Tlf.  1  diows  tbe  method  of  working.    The 

■  aenwllic  tm  of  fb»  dl  on  the  threaded  pipe 

(t  Into  tbe  S-ln.  die  and  re- 

■4qC  eat  on  the  outside 

tmn  tM  screwed  Into 

adnutam  that 

IB  It  to  Gon- 


for  different  fittings  now  on  the  market  can 

be  threaded: 

l^-lnFh   bpaded   ettlng    can    be    threaded  t 

S-lnch  plpp. 
IW-lr-'   —   -■- 

lU-ldFh  [>lj>e. 
K-lnrh     plulD     tltUDE 

1-lnch  pipe. 
U-inch     plHln     flttlDB 

SIncb   pipe. 
plalD    Ottlng    < 
^-Inch  plpp. 
14-liiph     plain     atllug 

%-lDCtl     pipe, 

WKENCH  FOS  REMOVING  VALVES  FROM 


tlireided 
be  tbrpaded 
be    tbreaded 


threaded 


Any  size  pipe  can  be  used  as  a  wrench 

for  this  purpose  by  taking  a  back  saw  and 

sawing  slots  In  It  to  fit  tbe  bridging  on  the 

pump  valve.    Such  a  wrench  Is  easily  made 

,3L0r  TO  riT  VAUiE 


with  but  few  tools.  Valves  tbat  have  been 
In  pumps  for  years  I  have  removed  in  this 
way  with  a  3-in.  pipe.— Contributed  l)y  W. 
J.  Catlln,  Superintendent  Electric  Light  and 
Water  Works,  Glen  Ellyo.  III. 

For  lubricating  Journals,  a  compound  con- 
sisting of  one  part  tine  plumbngo  aud  eight 
parts  Albany  grease  Is  good. 

Ail  the  nrtlcles  appearing  In  tbls  depart- 
ment are  reprinted  In  book  form  at  tbe  end 
of  the  fear.    Prlc«  SO  cents  i}o«tiit«.SA, 


TABLE  OF  EHOWATT-HOnS  COSTS. 

It  Ir  frequently:  nceeranrj  to  reduce  kilo- 
watt coBtH  per  ,v«ur  to  kilowatt-hour  costs, 
or  vice  verKQ,  and  to  do  so  entatlR  calcula- 
tious  tliat  thougli  simple  are  Irksouie,  says 
a  eorrespondent  In  Jouriinl  of  Electricity, 
Power  and  flas.  Such  cOBta.  of  course,  de- 
pend upon  the  hours  of  dally  aervlce  ren- 


preserve,  Tith  brasa  pamphlet  pins  (FIc.  I), 
mnniDS  the  pins  through  the  loose  page*  and 
the  hlmce  pieces.  Fig.  8.    The  punpblet  plna 
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dc-rcil,  nnrl  In  nnfertntnlni;  them  It  ban  1>ren 
found  I'ouvenli'iil  to  ri-dm-e  tlii-ui  to  a  tiilm- 
luted  fonu  for  rciiily  r.>fiTein-(>,  whfii  thcy 
uppmr  iiH  rnll'iWH  for  dully  services  anioiint- 
Iris;  lo  l<'ii.  (weiity-one  nnd  twenty-four 
liourii  respectively: 


cost  about  20  ceiita  per  100,  Smooth  hoks 
inny  Ito  made  through  the  pamphlet  aad 
Milder  l>y  the  use  of  a  belt  punch  like  the 
oue  shown  at  Flff.  4,  itays  the  Metal  Worker: 
tlilH  tool  costs  about  20  cents.  It  wished  an 
Index  sheet  may  be  bound  in  with  papers 
nnd  the  covers  of  the  book  may  t>e  lal>ded. 


CONCRETE  ANVIL  BLOCKS. 

Tlic  UlfBcolty  of  lioldlnj;  the  anvU  secure 
[>n  the  block  Is  solved  by  the  use  of  a  con- 
irete  block,  such  as  that  shown  In  the  Illus- 
tration. 

To  make  such  a  block,  encniie  cont^rete. 
made  of  crashed  stone  and  cement.  In  a 
i-i'ctiinRular  tiox  made  of  %-\n.  ca*<t  Iron,  IS 
In.  hisli  nnd  linvlnt;  a  liase  14x18  In.  taper- 
iug  li>  S\10  in.  at  the  top.  The  Inside  meas- 
urement )it  the  top  should  lie  Jtiat  1  fa. 
Iari;er  than  the  base  of  the  anvil,  which 
re»tM  on   the  eoncreto  2  tn.  1>elow  the  top 


.Articles,  iiaiiiiihlels  and  iiht  •-aliiloi.'s  which 
one  iiKiy  di'slre  lo  keep  for  n-fen-nce  iiuiy 
be  preserved  In  cotivenleut  form  in  the  fiil- 
InwInK  niiiutiiT: 

Select  !iu  olil  riHt-ttf-date  nitalut.'  of  «iH)ii 
sixe  unrl  having  iHiiird  covers.  Strl)i  the 
OiiverH  from  (he  coiitenis  iind  cut  off  tile 
flexilih-  i.a.k  U].  (1.  tin-  point  wlii-re  tiie  sIlIT 
|,<,nnU  Jin-  ulned  to  It.  .M.i.nt  -■;  in.  from 
llic  l,.i"h  I'iiu'e  .if  llie  cnver  a>i<1  from  the  lii- 
«iile  nil  Mil-  )>ii:iril  ctivi-r  nearly  flironuh 
lr;,Kt\,-<>":  If  In  Fl^.  2.  so  tliat  (he  buck 
oisr  !.'■  l.".li>ri.     This  eut  line  may  he  made 

„  ^rri'^-i*  '"I'le  >-4lue.  Hie  fle.vlble  liludinR 
hnld't'i'  "''-  i">rls  of  broken  lionnl  together. 
p^    ..    -M.1,    itniHTH    as    It    Is    desired    *• 


of  the  cBstiDg.  Od  each  aide  of  the  anvil 
(fi'ont  and  back)  embed  a  bolt  and  nut 
lu  the  couorele  to  ii  dejitb  of  3  In.,  allow- 
ing the  nut  to  project  upward  ni'arly  to 
the  top  of  the  casting  and  about  1  In.  above 
tbe  concrete.  Pour  melted  lead  ou  top  of 
tbe  cont-rete,  until  tho  space  (2  In.  deep) 
between  tbe  base  of  the  anvil  and  the  top 
of  tbe  casting  is  filled.  Tbe  nut  of  tbe  bolt 
and  the  taper  of  the  casting  will  hold  tbe 
lead  to  the  cement. 

The  cost  of  mounting  anvils  In  thla  way  is 
very  little,  says  a  correspondent  of  Machin- 
ery, and  the  nolle  and  vibratlona  when  the 
anvil  Is  struck  are  done  away  with.  It 
takes  the  poetry  out  of  the  ringing  blows  of 
tbe  blacksmltb's  hammer,  but  will  be  found 
u  most  convenient  arrangement,  especially 
for  colleges. 


charged.  The  flrat  time  the  battery  wUI  lose 
Its  charge  rapidly,  but  tbe  second  or  tblrd 
time  It  Is  charged  It  will  retain  a  current 
for  quite  a  long  time  Two  or  three  of  these 
batteries  will  llgbt  a  small  3-candlepower 
electric  lamp,  or  will  run  a  large  motor.— 
Contributed  by  E.  U.  Klipstetn,  East  Orange, 
Kew  Jersey, 


Procure  an  old  battery  Jar  about  6  in. 
bigb  by  4  in.  In  diameter,  and  a  piece  of 
sheet  lead  5  ft  long  and  7  In.  wide.  Tbe 
lead  may  be  obtained  at  any  hardware  store 
or  plumber's.  Cut  tbe  lead  exactly  In  half, 
making  two  pieces  18  la.  long  and  T  In. 
wide.  Remove  a  strip  1  In.  wide  and  IT 
In.  long  from  eacb  of  the  plates,  leaving 
tliem  6  In.  wide,  with  a  lug  at  one  end 
for  connections.  Cut  an  old  piece  of  cord 
or  Tvpe  %  in.  In  diameter.  Into  four  pieces, 
each  18  In.  long.  This  is  for  Insulating  the 
plates  from  each  otber  when  ready  to 
charge. 

I,ay  two  lengths  of  the  rope  across  one 
of  the  plates,  about  4  In.  apart,  and  place 
the  other  plate  upon  tbe  two  cords,  with  tbe 
two  remaining  cords  laid  upon  the  seconil 
plate.  Be  careful  to  have  the  two  Inga  on 
tbe  same  side  and  at  opposite  ends. 

Get  a  piece  of  an  old  broomstick,  and 
carefnlly  wind  tbe  whole  on  the  stick,  mak- 
ing sure  that  at  no  point  tbe  lead  plates 
come  In  contact  wltb  eacb  other;  otherwise. 
the  battery  will  be  short-circuited  and  will 
not  receive  a  charge.  It  will  he  found  that 
tbe  coll  fits  Into  the  Jar  neatly.  Tbe  next 
st^  I*  to  prepare  the  acidulated  water, 
which  can  be  easily  done  by  mixing  1  02. 
of  m^orlc  add  with  about  10  os.  of  water. 
TUa .  fa  the  right  proportion,  but  about 
t  mnat  tw  used  to  fill  tbe 
1  plates  In  it 

"*  ■^ady  to  charge.  Either 

■4IH,  but  they  must  1 

T  bare  once  bees 


The  device  shown  In  tbe  lllnstratlon  la 
for  securing  ventilation  In  windows  lighted 
by  gas  in  a  way  that  prevents  moisture  in 
tlie  windows,  says  tbe  Acetylene  Journal. 

A  simple  6-In.  galvanized  iron  conductor 
pipe  is  fitted  tightly  over  tbe    top    of    tbe 


lamp  and  extends  upward  and  outward  Into 
the  open  air,  and  carries  ott  the  products  of 
combustion.  If  more  convenient,  the  pipe 
may  connect  with  a  chimney  Instead  of  pass- 
ing through  tlie  roof.  Tbe  lamp  Is  turned  oti 
and  on  by  means  of  chains  extending  over 
pulleys  to  any  convenient  point.  Tbe  lamp 
may  be  placed  close  to  the  celling  so  that  It 
will  not  bang  down  In  an  uoslghtly  position, 
and  it  Is  said  that  trouble  from  either  frost 
or  moisture  Is  entirely  obviated     by     this 


Holes  as  smooth  as  glass  may  tie  obtained 
In  long  cast-iron  tu)>es  of  large  diameter,  as 
16-In.  for  Instance,  if  kerosene  Is  used  as  a 
lubricant  and,  for  boring,  a  "packed  bit," 
such  as  Is  used  for  gun-lmrlng. 


Only  lead  lined  tanks  with  seams  burned 
together  Instead  of  soldered  should  be  used 
for  pickling  cast  Iron  In  vltrtaV.    "^fea  »J5ft. 


m 


HEAT  RESISTING  PAINTS. 


For  paluting  exhuust  pipes  or  mufflers, 
the  Pacific  Coast  Gas  Association  recom- 
mends tlie  following  x>ttiiits  as  being  able  to 
withstand  anything  up  to  a  red  heat: 

lampblack,  3  lbs.;  graphite,  3  lbs.;  black 
oxide  of  manganese,  1  lb.;  Japan  gold  size, 
1  pint;  turpentine,  1.5  pints;  and  boiled  lin- 
seed oil,  1  pint.  Powder  the  graphite  and 
mix  all  the  ingredients  to  a  uniform  consis- 
tency.   Give  two  coats. 

Or,  black  oxide  of  manganese,  2  lbs. ;  graph- 
ite, 3  lbs.;  and  terra  alba,  9  lbs.  Mix  and 
pass  through  a  fine  sieve,  then  mix  to  re- 
quired consistency  with  the  following  com- 
pound: Sodium  silicate,  10  parts;  glucose, 
1  part;  and  water,  4  parts. 

HOW  TO  SUSTAIN  A  POLE  ON  ROCK. 


In  line-building  in  mountainous  sections, 
it  is  often  necessary  to  sustain  telephone 
poles  on  rock,  says  the  American  Telephone 
Journal,  and  instead  of  the  ordinary  method 
of  making  a  hole  in  the  rock  by  blasting, 
which  takes  a  great  deal  of  time,  is  very 
dangerous  and  expensive,  the  method  illus- 
trated in  the  accompanying  diagram  is  used. 

All  that  is  necessary  is  to  drill  five  1% 
or  l',^-in.  holes  in  the  ro<-k  and  set  an  iron 
pin  in  each.  A  hole  is  bored  in  the  butt  of 
the  pole  and  it  is  set  on  the  central  pin. 
Guy  wires  are  run  from  the  top  of  the  pole 
to  tlie  other  pins.  The  iron  pins  are  secured 
in  the  rock  by  pouring  sulphur  or  lead 
around  them.  An  iron  ferrule  around  the 
butt  of  the  pole  keeps  it  from  splitting  while 
l)eing  raised. 


This  is  a  great  improTement  on  blastiiig. 
as  it  is  almost  impossible  to  blast  a  nraiid 
hole  of  small  diameter.  A  blasted  bole  of 
sufficient  depth  is  funnel  sbaped,  probably 
3  or  4  ft.  in  diameter  at  tbe  top  and  taper- 
ing toward  the  bottom. 


DEVICE  FOR  SMOOTHING  C01IinJTAT0S& 


A  simple  device  such  as  shown  In  tbe 
sketch,  is  Tery  convenient  In  smoothing 
commutators.    It  consists  of  a  block.  Fig.  1, 


HH 


ni.2 


of  hardwood  made  to  fit  the  circle  of  the 
commutator  and  Just  as  wide,  and  having 
No.  00  sandpaper  tacked  to  It.  The  sand- 
paper is  put  on  with  pointed  pins  at  D,  Fig. 
2,  and  has  little  flat  springs,  £  and  F,  to  hokl 
it  down  on  the  pins.  These  pins  have  an 
advantage  over  tacks,  says  a  correspondent 
of  the  Engineers'  Review,  In  that  old  paper 
may  be  removed  and  replaced  with  new  more 
easily.  A  handle  on  the  block  keeps  the 
fingers  from  getting  caught  in  the  dynamos. 


^  • » 


In  working  with  aluminum  the  best  Inbrl- 
cant  for  the  machine  operation  of  milling  is 
cmde  oil;  for  drilling,  kerosene,  and  for 
turning,  plenty  of  soap  water. 


SXUftt  AKti-Him  DEVICE. 

Persona  annoyed  by  the  bumming  of  tele- 
phone wires  may  prevent  tbe  humming  by 
using  a  piece  of  No.  14  Insulated  weatber- 
proor  wire,  eltber  Iron  or  copper,  from  the 
pole  to  the  house.— Contributed  by  E.  H. 
Umdenatork,  Osage  City,  Kan. 

A  SIMPLE  BIG  FOR  WINDING  COIL 


In  the  tig  for  winding  coll  springs  shown 
bore,  tbe  booked  or  bent  end  of  tbe  spring  is 
made  first,  as  in  Fig.  1.  Fig.  2  shows  the 
front  elevation  of  tbe  colling  block,  and  Fig. 
3  the  end  elevation,  the  portion  at  A  being 
rounded  off  to  tbe  same  radius  as  tbe  hooked 
end  of  the  spring.  A  plan  of  the  colling 
clamp  is  shown  at  Fig.  4  and  an  elevation 
of  It  at  Fig.  5. 

To  wind  a  spring  with  this  apparatus,  cut 
off  the  required  length  of  wire,  grip  the  coll- 
ing block  !n  tbe  vise  and  Insert  the  wire  in 
tbe  block  at  the  hole,  B,  and  bend  over  the 
radius.  A,  Put  the  slot  In  the  colling  clamp 
over  tbe  colling  pin,  C,  of  the  colling  block 
and,  by  means  of  the  winged  nut  on  top, 
grip  tbe  loose  end  of  tbe  wire,  In  the  groove, 
D,  cut  In  tbe  bolt  head. 

Wind  the  colling  clamp  around  the  ptn,  0, 
tbe  requisite  number  of  times,  keeping  tbe 
wire  tight  and  even.  Then  slacken  tbe  wing 
nut  and  the  spring  will  ease  enough  to  allow 
tbe  end  to  be  pulled  out  of  tbe  hole.  Take 
off  the  spring  and  make  tbe  eye  In  tbe  oppo- 
site end  by  means  of  the  two  pegs  shown  at 
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pf 
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top  of  C.    Fig.  6  shows  the  manner  of  mak- 
ing the  eye.    Use  pliers  to  finish  the  end. 

A  correspondent  of  the  American  Machlu- 
Ist  who  describes  this  rig,  says  be  uses  IG- 
guge  wire,  30  in.  In  each  spring  of  S  colls, 
and  that  a  boy  can  make  26  springs  per 
hour  In  this  way. 

LUBKICANTS  FOB  GASOLINE  PUMPS. 

Nearly  all  oils  are  absorbed  by  gasoline 
and  for  that  reason  the  hemp  or  string  used 
In  tbe  stuffing  t>ox  of  gasoline  pumps  must 
be  kept  moist  with  some  liqnld  or  semi- 
liquid  substance  which  gasoline  does  not  act 

"There  are  two  such  substances,"  says 
Gas  Power;  "one  Is  common  soap  and  tbe 
other  glycerine."  First  soak  the  siring  or 
packing  with  glycerine,  then  screw  It  down 
In  tbe  stufDng  box  and  tbe  Joint  will  keep 
moist  for  a  long  while.  If  casttle  or  laun- 
dry soap  is  handler  than  tbe  glycerine,  wax 
the  string  thoroughly  and  tbe  results  will 
be  almost  as  good  as  with  glycerine. 


LIQOro  FOB  ETCHING  OH  STEEL. 


Either  for  biting  deeply  into  the   metal 

or  for  producing  a  beantiful  frosted  appear- 
ance on  tbe  surface,  the  following  liquid  for 
etching  on  steel  may  be  used: 

Sulphuric  acid,  1  oz.*;  alum,  ^  oz.;  salt, 
Vj  teaspoonful;  vinegar,  1  gill;  nitric  add, 
20  drops. 

The  effect  produced  depends  upon  tbe 
time  the  liquid  is  allowed  to  act. 


3  C 


O  L 


m 


160 


MARQUETRY  WOOD  STAINS. 


Wood  stains  are  now  used  largely  in  ma** 
quetry  work  hii^tead  of,  as  of  old,  iulaylng 
the  article  of  fiirniture  to  be  ornauieuted 
with  thousands  of  small  pieces  of  veneer 
of  various  colors  and  sizes.  The  old  pro- 
cess was  slow  and  tedious,  the  new  requires 
about  one-fourth  the  time.  The  Decorators' 
Gasette  gives  some  reliable  formulae  for 
these  stains,  which  have  hitherto  been 
known  only  to  manufacturers.  They  are  as 
follows: 

EBONY. 

6  gals,  water. 

6  lbs.  ground  garnet  shellac. 

3  lbs.  ground  borax. 

1  lb.  water  ebony  A. 

WALNUT. 

5  gals,  water. 

5  lbs.  ground  garnet  shellac. 
2M)  ll>s.  ground  borax. 

2Vj  lbs.  Scotch  soda. 
15  ozs.  water  walnut  A. 

OAK. 

6  gals,  water. 

6  lb».  ground  orange  shellac. 

3  lbs.  ground  borax. 
I&V2  oz.  water  oak. 

PINE. 
8  gals,  water. 
8  lbs.  ground  bleached  shellac. 

4  lbs.  ground  borax. 
12  oz.  water  pine. 

SATINWOOD. 

5  gals,  water. 

5  lbs.  ground  bleached  shellac. 
2^  lbs.  ground  borax. 

15  ozs.  water  satinwoo<l. 

mahcx;any. 

6  gals,  water. 

C)  lbs.  ground  orange  shellac. 
3  lbs.  ground  borax. 
18  ozs.  water  mahogany  10,522. 


GREEK. 

6  gals,  water. 

6  lbs.  ground  garnet  shellac. 
3  lbs.  ground  borax. 
12  0E8.  pure  green  P.  G.  M. 

ROSEWOOD. 

5  gals,  water. 

6  lbs.  ground  garnet  shellac. 
21/2  lbs.  ground  borax. 

m  lbs.  water  rosewood. 

nirectiong  for  Mixing.— Put  shellac  and 
lK)rax  into  the  water«  and  boll  until  dls- 
solved,  and  while  still  Tery  hot,  pour  this 
over  the  staining  color,  but  never  bcHl  up 
the  colors  to  dissolve  thein,  or  thej  may  be 
destroyed  by  the  heat.  Stir  up  well,  and 
strain  carefully  when  cold.  Then  bottle  for 
use. 

These  directions  apply  to  all  the  formu- 
lae, unless  specified  otherwise. 

HOW  TO  HAKE  LIME  WHITBWASa 


Slack  stone  lime,  not  air-slacked.  In  hot 
water,  keep  stirring  and  use  sufficient  water 
to  make  a  mass  like  mush  when  slacked. 
Thin  with  sweet  skim  milk,  says  the  Master 
Painter,  and  you  will  have  a  whitewash 
which  will  not  rub  off  if  used  inside,  or  wank 
off  If  used  outside. 

Another  Kood  method  for  ceilings  is  to 
slack,  as  in  the  first  instance,  and  thin  with 
a  solution  made  of  1  lb.  powdered  alum  dis- 
solved In  the  least  possible  quantity  of  hot 
water  and  having  sufficient  lime  added  to 
make  10  qts.  of  whitewash.  This  will  pre- 
vent suction  and  make  a  wash  that  will  not 
work  up  under  the  brush  when  putting  on 
a  second  coat.  A  little  ultramarine  bine. 
first  wet  up  in  water,  added  to  the' wash. 
will  improve  the  tone  and  make  a  clearer 
job  For  kalsomining,  glutol  is  an  excelleni 
substitute  for  jrUie. 


CABLE  SEWING 
KNOTS. 

The  illustration  shows  a 
numlMT  <»f  knots  used  in 
scwinjr  ciiblos.  ^n  each  In- 
stan^M^  A  is  tlic  ne«Klle  end 
of  the  <'onl  and  H  is  the 
short  end.  The  "sewin*:*' 
of  the  *'forni,"  says  the 
American  Telephone  Jour- 
nal, is  done  with  a  needle. 
Every  lineman  should 
know   how   to   sew   these 
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SHOP     NOTES 


HOW  TO  MAKE  A  SELF-HEATING  SOLDER- 
ING IRON. 


A  useful  and  simple  self-heating  soldering 
iron  made  like  the  one  shown  in  the  illus- 
tration will 
be  found  a 
great  con- 
venience to 
its  owner. 

An  ordi- 
nary burner, 
having  an 
end  off,  has 
a  soldering 
iron  fast- 
ened to  the 
end  by 
means  of 
copper  wire 
bound 
around  it. 
To  use,  the 
gas  is  turned 
on  full  and 
the  Iron  al- 
lowed to  get 
well  heated. 
The  gas  is 
then  turned 
half  off  or 
until  the  flame  Just  fills  the  surface  of  the 
iron  and  comes  quite  to  the  point.  Tlie  iron 
will  keep  hot  quite  a  while,  says  the  Model 
Engineer.  London,  and  when  cool,  is  quickly 
heated  again  by  turning  the  gas  up.  This  is 
a  cleaner  method  than  using  the  fire,  and 
after  a  little  practice  the  iron  is  not  at  all 
awkward  to  hold. 

MAKING    A    SOLDERING    IRON    OUT    OF 
SCRAP  SHEET   COPPER. 


fKubbff  tyht 
oanfcTttn  to  f0<, 


piece  of  board  bore  a  hole  %  or  %  in.  deep 
so  the  small  end  of  the  box  will  fit  in  as 
shown  in  the  illustration.  Pour  the  melted 
copper  into  this  box,  taking  care  to  keep 
the  face  well  away,  as  the  molten  metal  may 
spatter. 
If  the  copper  cannot  be  punched  out  of 


Moald  for  The  Melted  Copper 

the  box,  break  the  *  box  with  a  hammer. 
Grood  copper  can  be  forged  at  a  dull  red 
heat,  but  if  it  will  not  hammer,  rasp  the  end 
to  the  desired  point.  Cut  off  the  right  length, 
drill  a  hole  in  the  blunt  end,  tap  it  out  and 
screw  in  a  %-in.  piece  for  a  handle. 
#  •  » 

HOME-MADE  METALLIC  PACKING. 


Where  the  size  of  the  pump  stuffing-box 
is  wholly  inadequate  a  home-made  metallic 
packing,  consisting  of  a  combination  of  soft 
wire  solder  wound  with  asbestos  wicklng 
and  dipped  in  a  mixture  of  graphite  and 


For  material  the  copper  bottom  of  an  old 
boll«r  will  auffice.    Cut  the  copper  into 
1  in.  aquare  and  put  them  in 
Place  the  pot  In  a  large 
wltb  wet  coal,  as  the 
cUy  if  the  pot 
sondent  of  the 

wbeel 
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Home-Mede  MeUUio  F«oiKxi« 

cylinder  oil,  may  be  used  to  advantage,  says 
a  correspondent  of  the  Engineer's  Review. 
The  packing  will  leak  at  first,  but  as  it 
becomes  fitted  to  the  rod  will  gradually 
stop.  The  packing  has  not  been  tried  on 
hot  water,  but  being  metallic  would  prob- 
ably work  alright. 


The  1905  Shop  Notes  is  a  handy  book  for 
eyery  shop.    Contains  200  -^is^^  ^'^  '^CCwa- 
trations;  price,  ^Q  Qe\i\&. 
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AUTOriATIC    FIRE  AND   BURGLAR 
TELEPHONE  ALARM. 

A  rt-cr-nt  invntloii  i-nuiiles  the  coniicctlne 
of  all  iiurtK  of  0.  Louse  or  Tuclor.v  \>y  lueaiiB 
of  electric  wIiuh  In  ihv  puliUe  teleplione  In 
tbc  liuildiiii.'.  In  Hurli  u  ^xay  tliat  a  Ure 
Will  unnouiirr'  ItM-ir.  When  the  office  cIospm 
a  w;ltcl>t  In  (■'iniwcti'il  tfj  tlio  telephone  re- 
ceiver, whlfrli  Hi'tH  tlif  ui'liuruluM  on  f;u:inl. 
Wires  i-xf-nil  rnnii  tlie  lur^f  koiib  tu  all 
IiurtH  of  tli<-  liuililiiis.  bclnj;  coiiDected  at 
frMjueiit  liitiTvjiln  1(1  tberiiivudils.  AVIieu  ii 
flnr  wtnrln  lu  11113'  room  tlic  eeilliij;  1>ccomes 
hot,  llie  iiiiniir.v  In  tlje  (licrmoMtut  riws. 
thiiK  floRtfiit  lilt:  dr'iill,  <-fiiinini!  tlie  koiik  to 
wiuiid  iiri'I  lifil"K  tlic  n-<-elvtT  from  Itii  fork. 
ThlH  ciillH  '■(-'■III nil,"  wlKi  lienrs  tli(!  ifons 
Htrlklni;   nnO    retmriM   tin*    fuct   to   tlio    Are 


depnrtinenl.  Ity 
liurRlar  iiliintiH  tn 
ItiirKlnr  nliinn  mitvI 
Inr  iilnrni  wysteni 
ni'Ctlon  can  cHstily  I 
lij-  nny  eloclrlclan. 
eKccllcnt  lui'iinM  n 
wtillc  tlio 


inlliiary  t'lectric 
iIoorK  uikI  witidon-H  a 
■  Is  wcurcrt.  If  11  burg- 
alreiid.r  liixtiillcd  con- 
niadf  In  n  few  minutes 
It  is  miciii'Mteil  an  an 
niifcxuHnllii^'  II  lionw 
ire  aliMOnt  for  tlie  s'l'ii- 
Oiirillustriitliin  Is  iij  courtefj-  of  Ilie 
Arnerlpari  Ti'lfp)i(nic  lonninl. 


PERFORATED  NIGHT  SIGNS. 

Tlio  latent  ileslliiHtlon  sl^nB  wliidi  Jire 
eurricd  mi  wlri-et  eiirn  are  now  Miadc  of  per- 
roratcd  eboet  mctni,  Kuya  tlio  Street  Railwiiy 


nients  In  iili;lit  adverllxoiuents  and  anj-  mt- 
elinnk-  eiiii  readily  till  nu  order  for  peifoct- 
ti'd  HiKiis  on  Hliort  notkv  and  at  tztOInf  a- 
ppnxe.  Ttie  Rliin  ehould  serve  as  tbr  fntf 
of  II  )h>x  JneloKlnK  tlic  llgbt  which  can  be 
i-oniieeted  to  any  convenient  socket  witfc  a 
Hex  11  lie  wire  cord. 


COMPRESSED  AIR  AT  ALTTTUDESL 


U'itli  IneroiiRe  In  altitude  the  baromeCrte 
OT'  utniospberle  prexiture  falls  from  I4.T 
pouiidK  per  xqiinre  [ncli  at  Bpa-lerel  to  about 

10  pounds  nt  10,000  feet  above  Boa-levi^L 
-■^iiiee  till'  deiiHJty  of  the  air  decreases  wllli 
iXn  pressure  It  l»  olivtons  that  at  inch  an 
altitude  tile  total  weight  o(  air  handled  I»r 

11  civen  displacement  Is  constderebly  leaf 
Hum  at  BCiilevol:  and  thnt  to  fill  sny  toI- 
nine— n  rock-drill  cylinder,  for  Inatance- 
wltli  ulr  compressed  to  90  pounds,  a  greatfr 
fn-e-EiIr  disphicement  will  be  necessary  tl>"i 
would  l>e  reiiilred  nt  son-level.  The  relatin 
(iipuelties  of  a  given  displacement  to  d» 
work— IIS  111  rock  drlllH  orpnmpB— at  TaiylDf 
altitudes  are  Indicated  In  the  followfnf 
taljle; 


siss. 


tefisf 


PttUrmtta  SbMt  Metal  Situ 
Journal.  One  eleitrk-  lltrlit  Is  plaei-d  tioblnd 
Hie  sign  wbleli  Ih  a  great  Imprnveinent  over 
tile  Kla!<s  palntetl  slfcns  which  nre  easily 
broken  nnd  when  dirty  arc  Indistinct.  The 
ItKht  Khtncs  brightly  throngb  the  holes 
HIH'Illng  out  the  letters  vhtch  can  be  seen  « 
>An<T  distance.     Merchants  con   easily  «n- 

same  means  tor  apeelal  aimov 


A  HANDY  LAMP  PBHD0LDM. 

A  Innip  ppiiduluDi  wlileli  is  adaptable  for 
Rpxlble  rords  Is  used  In  Engluiitl,  snjs  tbe 
Electrical  Review, 
Ixtndoii. 

Tbe  sicetcb 
shows  tbe  ar- 
rangemeDt.  The 
cradle  la  attached 
to  the  flexible 
cord  by  cord 
Krips,  and  Inside 
the  cradle  rests  a 
heavy  ball  through 
which  tile  flexible 
cord  passes,  and 
to  which  the  lamp 
and  shade  are  at- 
tached. The  ball 
Is  of  BufBclent 
weight  to  rest 
flnnly  on  its  seat- 
ing and  so  holds 
tbe  shade  at  any 
desired  angle  and 
keeps  the  cradle 
perpendicular  at 
the  same  time  the.  lamp  is  tilted. 

TO  USE  OLD  DRY  ELECTRIC  CELLS. 


If  while  working  with  tbe  batteries  bdj 
of  tbe  acid  or  the  solution  should  get  on  the 
bands  or  clothes,  rinse  off  Immediately  witli 
clean  water.  ThU  experiment  was  sent  us 
by  a  corresiKiiKlcut  who  has  used  It  Bnc- 
cessfuliy. 

HOW  TO  REMOVE  PUTTY  FROM  OLD 


Cutting  the  putty  with  a  knife  and  ham- 
mer la  very  apt  to  damage  the  woodwork, 
instead,  give  the  putty  three  coals  of  ordi- 
nary paraflln  oil,  allowing  a  half  hour  be- 
tween coats.  The  petroleum  will  penetrate 
Into  the  pores  of  the  putty  and  dissolve  the 
hardened  linseed  oil,  making  tbe  putty  plas- 
tic In  a  short  time  and  la  two  or  three  hours 
It  can  be  readily  removed. 


HOW  TO  REPLACE  BROKEN  TEETH  IN 


To  properly  dovetail  a  tooth  In  a  gear,  re- 
quires a  slot  as  deep  as  the  tooth  Is  high  (A 
In  sketch).  If  the  gear  Is  subject  to  bard 
work  this  will  not  hold,  but  will  surely  work 
loose.  There  seldom  Is  nietni  enough  to  dove- 
tnll  the  proper  depth  without  weakening  the 


The  cells  of  exhausted  dry  batteries  will 

make  good  Grenct  cells,  if  tbe  bottoms  are 

cut  off  and'lhe  filling  and  paper  lining.  If 

any,  are  removed.    Be  careful  not  to  break 

(  off  tbe  carbon  rod. 

After  the  filling  bas  been  removed,  if 
there  is  n  paper  lining.  It  may  be  removed 
as  follows:  Drill  an  exhaust  hole  through 
the  cemept  In  the  top  of  the  tell,  then  stand 
the  ceil  In  a  watertight  receptacle  and  fill 
the  receptacle  with  water  to  within  ^4  In. 
of  the  top  edge  of  the  cylinder.  Let  it  stand 
until  the  paper  lining  la  loosened  and  may 
be  entirely  removed. 

Tbe  electrolyte  to  be  used  Is  7  oz.  of  bl- 

chroDiate  of  sodium,  dtesolved  In   1   qt.  of 

■water.    Add,  very  slowly,  %  pt,  strong  sul- 

ptainlc  mdO,  stlffliig  the  mixture  slowly  with 

ft  AM  nd  all  tbe  while.    When  .the  mlx- 

t  Into  m  slass  ttattery  Jar 

of  mercury,  which 

iBlckisated  the 

ttlM  nif- 

It-   gtiic 
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rim  of  the  gear.  A  method  for  light  rim 
gears,  that  holds  where  all  others  fall,  Is  as 
follows: 

Bend  a  piece  of  Iwller  plate  to  tbe  proper 
circle,  as  at  B;  dovetail  It  In  the  gear,  as  nt 
C:  make  It  a  driving  tit.  Then  drill  through 
tbe  plate  and  rim  of  the  gear;  tap  out  and 
screw  la  steel  studs,  as  at  D. 

This  will  certainly  hold  because  the  studs 
are  all  solid  In  the  boiler  plate  and  CKCL^ni. 
tatr  looM.— Contrlhatcd  \>^  'Vv.'A  %.  '%t^^£C. 
'^BlKstlne,  lowtu 


GSTTIH6  &  BLOCK  AMD  TACKLE  10  THE 
TOP  OF  A  STEEL  STACK. 

An  euRlncor  who  bnd  experienced  some 
difflcuttr  in  goltlng  u  bItKrk  and  tackle  to 
tlic  top  of  u  titec]  Btack  38  In.  la  dl8met<!r 


fill.l 


Fig.  2 


and  80  ft.  lii):li,  tolls,  In  tbc  Engineer,  how 
at  last  he  wiix  suein^tiafut.  Tlie  etui-k  liiid 
pn.-vioiiK]}-  tiiid  11  rope  running  through  a 
pullej'  :it  ttie  tup  for  rultiiti^  n  block,  but  the 
rnpc  bull  iKirliil  :iii<I  come  nut  of  Ibe  pulley. 

TliP  nitiloriiilH  the  engineer  collceted  to 
work  with  wiTi-  ;i  ilouble  and  single  block, 
320  ft.  of  'i-m.  n.|ir>,  200  ft.  of  (bulk  line, 
200  ft.  «t  riHuruoii  ilsh  line.  M  yd.  of  cheeso- 
Hotli.  11  stli'k  Ixlxg  in.,  a  pine  boaixl  1x12x16 
In.  Willi  .■l.-iils  iin  mip  nl.U',  90  ft.  of  %-Ui. 
rripi',  a  pail  nrjil  siiiae  wrapping  twine. 

Till-  lirst  llihi;;  to  do  w.is  to  net  a  line  to 
thf  top  „(  \hr  stiiik.  Four  pieces  of  line, 
eai-li  :;  f(.  Ion:;,  witc  tlwl  to  tin-  corners  of 
thi'  cli'-i'seclodi  nnd  Ihe  loose  ciidi*  were  tied 
to  <mi'  >'ii<I  iif  Iltc  nsb  line.  Thix  formed  i) 
para.hul.'.  Tln'  cKlier  end  of  the  Ilsh  line 
W!is  tiiil  to  tli>'  handle  of  the  pall,  the  loose 
l-iiL'tli  of  till-  line  liMvloK  been  nin  Int.i  the 
p:ili  so  that  it  nik-lit  lie  ruplill.v  paid  ont 
wlii'ii  ri'inii'i'd.  The  piill  was  then  pinced 
Ijj  (111-  hotloni  of  llie  stu.'k  and  by  means 
or  i.  ~iirk  till-  iiuraelnitc  whb  pushed  past 
111--  p.<-  with  wlil'b  the  iKillerM  were  eon- 
ni-.-i.-.J  fSoi-  V^K-  1).  The  air  or  RnHes  Boon 
liiK'il  ilii'  paniclinte  through  the  stack  and 
■till  at  llie  lop.  where  It  was  poMlble  to 
u-1  hold  lit  it.  Then  by  means  of  the 
ciialk  line  Ihe  %-\n.  rop«  was  dnwn  -" 
I  the  iniilde  and  down  tbe  ontoM 


tue  stack.  The  book  on  the  doable  block 
was  replaced  by  one  made  of  K-la.  Med 
and  of  BultablE  also  to  hook  over  tbe  band 
at  the  top  of  the  stack.  The  blocka  wm 
then  threaded  np  with  tbe  otber  end  of  the 
H-in.  rope  and  palled  about  IX  ft.  apart. 

The  Vj-ln.  rope.  A,  Fig.  !,  waa  now  hang- 
ing on  tbe  ontslde  and  to  this  wu  a^ 
tached  tbe  atlck  to  which  the  tackle  bad 
prerlously  been  bound.  The  old  %-ln.  rope, 
C,  was  tied  Into  tbe  hook  of  the  Blnsle  bkwk 
and  the  tackle  hoisted  by  pulling  tbe  rape. 
A,  down  and  out  through  the  manbole  In 
the  stark.  Getting  the  hook  over  the  staA 
band  required  some  patience,  but  waa  flnallr 
acrompllshed.  When  aecured.  a  few  bard 
pulls  on  the  vnrloua  rapes  broke  tbe  wrap- 
ping twine  b.T  which  the  tackle  was  bound, 
and  the  rope.  A,  fell  down  on  the  Inside  ot 
the  stack,  and  the  stick  fell  on  the  ontsiiJe. 
The  single  block  was  then  pulled  down  hj 
means  of  the  rope,  C,  and  a  swing.  Fig;  I. 
made  of  the  12-ln.  board  attached.  The 
engineer  then  collected  his  painting  mate- 
rials and  with  the  aid  of  an  assistant  pull- 
ing on  the  rope  started  up.  It  was  only 
necessary  to  make  three  trips  to  the  top,  u 
a  whltO'waBb  t>rasb  attached  to  a  broom- 


stick enabled  bim  to  reach  one-half  O* 
i-lrcnmference  of  the  stack.  Fig,  i  abowa  a 
xafe  hitch  which  la  qnlcfcly  made  and  ItT  ' 
means  of  which  the  man  futanad  hbMrif 
nt  whatever  point  he  wlabad  to  Mv> 


r — ■ 

■  ANOTHER    METHOD   OF  BABBITTING 

■  CRAHKPIN  BRASSES. 

Old  worn-out  ciaiikpin  brasttee  may  be 
tinhblited  in  tbc  rollowlni;  mnnner  and 
made  as  good  a^  new,  gays  a  yorrunpondent 
lit  the  Kngiiieer'B  Review: 

Dovetult  pLuces  Into  tbe  brnsBes  ou  tbe 
iiiiarterB  as  shown  In  the  sketeb.  leaving  a 
^[>Jlee  of  about  H  in-  o"  a  ^■i  'n.  pin.  The 
dovetailed  liart  need  lie  only  1-16  In.  deep 
to  Imid  the  babbttt  In  place  and  from  'ii 
In.  to  %  In.  ia  (inlte  wide  enough  for  the 
babbitt.     A  pin  fixed  In  this  way  does  uot 


WHY  WAGOK  WHEELS  ARE  DISHED, 


The  reason  for  dtshlng  wagon  wheels  eon 
very  easily  be  dcnionstmted  by  maklDg  a 
eoupte  of  tin  wheals  for  one  nsle  of  n 
child's  toy  wagon,  snys  a  cot  respondent  of 
the  BlacliBmlth  and  Wheelwright.  If  Uie 
wheels  are  made  straight,  as  shown  at  A. 


wear  quitp  so  flat  and  makes  a  smooth  run- 
nlnK  box:  It  wearti  better  than  brass  and 
reijulros  less  lubrlcallou. 

(BSINDIHG  CAS  WHEELS  AT  SLOW  SPEED. 
I  In  some  St.  Louis  street  car  shops  it  has 
be^u  discovered  that  better  results  are  ob- 
tained by  removinK  car  wheels  from  the 
trucks  and  grinding  them  ill  a  slow  speed 
than  by  thp  old  method  In  wblcU  tbe  wheels, 
rnn  at  a  iiljth  speed  by  tbe  motors  under 
the  car.  were  ground  under  the  ear. 

The  wlieels  removed  are  run  at  6  r.  p.  m. 
This  speed  U  regulated  by  means  of  a  coun- 
tershaft fixed  above  the  wheel  grinder  savs 
tlie  Street  Rjiilway  .founinl.  from  which  a 
lielt  is  run  to  a  split  pulley  which  in  pland 
on  the  ear  axle.  Ttie  excellent  re«ult>-  ob 
Mined  make  the  means  worth  while. 


fiZPAIBING  A  THERMOMETER 


Fig.  1,  they  will  take  the  shape  shown  at 
B,  Fig.  1,  II  very  short  time  after  being  In 
use,  especially  Is  this  true  when  tbe  wagon 
i»  loaded.  The  hubs  of  these  wheels  ai^ 
made  of  a  bit  of  wood  nailed  to  the  tlu. 

The  superiority  of  tbe  dished  wheels  Is 
shriwn  in  Fig.  2.  Tbe  tin  wheel  Is  cut  Into 
at  C,  lapped  over  to  the  dotted  line  and 
ilveted  or  soldered  Into  a  Hut  cone.  This 
wheel  put  on  the  axle  at  tho  proper  angle 
win  stand  a  great  deal  of  hard  usage.  The 
dlBerence  Is  In  tbe  degree  of  slllTneHS  'ib- 
taiued  In  tile  two  forms  of  wheels.  The 
dished  wheel  is  stiller  than  tbe  flat  one 
and  so  will  not  easily  bend  and  wobble.  Put 
on  as  shown  at  E,  Fig.  2,  however,  the 
dished  wheel  will  not  stand  constant  usage 
and  loading.  The  spokes  In  tbe  hub  will  t>e- 
rome  loose  and  the  only  remedy  is  to  cut 
out  a  pleee  of  the  rim  and  reset  the  tire- 
causing  a  greater  and  ratl\fr  unsightly  dish. 


which  nlll  probably  have  to  be  Increased  in 

If  tlie  wheels  are  gathered"  al  tbe  bot- 
tim  so  that  the  spokes  below  the  hub  stand 
parallel  wllh  the  vertkal  line,  F.  Fig.  2,  the 
wheel  will  carry  its  Ijad  direct  through 
Hpokes  rim  and  hub  an1  there  is  no  undue 
strain  on  tbe  spokes  The  gathered  wheel 
ilirans  mud  in  the  dlitition  of  Hue  G,  away 
fiwni  tbt  wncon  hivlead  of  into  It  and  la 
preferable  for  this  reosoo  also. 
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A   TEMPERATURE  ALARM. 


Tomponituro  alarms  arc  of  great  service 
III  jjroenliouRes  where  a  drop  of  a  few  de- 
grees may  mean  a  loss  of  a  goodly  sum  to 

the  florist.  There 
is  a  thermometer 
on  the  market, 
having  a  platinum 
wire  In  the  bore 
and  suitable  con- 
nections to  elec- 
trical tc  r  mi  na  I 
posts  on  the  ther- 
mometer board, 
says  a  corre- 
spondent of  the 
Metal  "Worker. 
The  platinum 
wire  can  l)e  ad- 
justed to  any  de- 
sired temi>erature 
and  to  effect  the 
alarm,  the  wire  is 
connected  up  so 
tliat  a  metallic  circuit  I»  broken  whenever 
the  temperature  drops  below  the  set  i)oint 
and  the  alarm  bell  rin^s.  The  apparatus  con- 
nected up  with  suitable  l)ells  and  batteries 
and  iiiKtalled  so  that  the  alarm  can  be  heard 
in  any  part  of  the  greenhouse  costs  less 
than  110. 


(^-^WBT 


♦  < » 


TRAY  FOR  HOLDING  SCREWS. 


if  a  l)ox  of  screws  be  poured  into  the 
tray,  constructed  as  shown  in  the  illustra- 
tion, and  it  Is  then  shaken  two  or  three 
times,  every  screw  will  fall  into  tin*  ;;rooves 
head  upward,  says  the  American  Electrician. 


8or«w  Trftj 

If  small  brads  are  driven  In  the  tops  of  the 
rllrs  (not  shown  In  cut)  the  screws  will  fall 
Into  tlie  grooves  more  readily.  The  screw- 
driver  is  then  pressed  over  a   screWp  the 


spring  sides  of  the  traj  being  stiff  enough  t» 
hold  the  screw  so  it  can  be  entered  sad 
screwed  until  pressure  comes  on.  Then  tiie 
driver  revolves  part  of  a  half  turn.  mtU 
the  positive  drive  blade  slips  into  the  slot 
of  the  screw  head  and  a  firm  pressure  can 
be  applied  and  the  screw  picked  out 


GOOD   PACKING   FOR   A   8TBAM   CHBSl 


One-sixteenth  Inch  asbestos  sheetiiic 
makes  a  good  packing  for  a  steam  diest 
This  material  costs  about  46  cents  per  yanl 
and  If  put  on  wet  will  bear  150  poondi 
steam  pressure.  In  tests  with  this  packing 
a  joint  was  broken  six  times  and  tightened 
up  satisfactorily  with  the  wet  asbestos.  It 
is  just  as  tight  as  the  best  rainbow  pat^iag 
can  ever  be  made.— Contributed  by  T.  H. 
Konrad,  Burllngame,  Cal. 

#•» 
HOW  TO  REPAIR  A  SPIRAL  SPRIHa 


A  spiral  spring,  1  in.  in  diameter,  which 
was  used  in  an  engine  governor  and  wbidi 
parted  in  the  middle  one  morning  Just  be* 
fore  starting  up,  was  repaired  by  a  corre- 


spiral  Sprlnc  Bcpilffad 

si)ondent  of  the  Engineer's  Review  in   tlie 
following  manner: 

Four  holes  were  drilled  In  a  piece  of  steel 
as  at  A,  and  the  broken  ends  of  the  spring 
were  forccnl  through  the  holes  into  position 
as  at  n.  The  spring  was  then  replaced 
and  the  engine  started.  The  Job  took  about 
30   minutes. 

HOW    TO    THAW    DYNAMITE. 


A  safe  and  sure  way  of  thawing  out  dyna- 
mite is  as  follows: 

Procure  a  small  box  or  a  nail  keg  Just 
large  enough  to  hold  a  lantern,  and  knock 
the  bottom  out  of  it.  to  admit  air  so  the 
lantern  will  burn.  Tack  a  piece  of  burlap 
over  the  top,  on  which  to  lay  the  dynamite, 
and  set  the  apparatus  a  safe  distance  fhtfn 
all  Iniildlngs.  Throw  an  old  coat  or  a 
over  the  dynamite.  The  heat  con  bs 
late<1  by  turning  the  lantern  np  r* 
**I  have  used  this  miB/t>^^ 
mite  for  f«i 
Parker 
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ELECTROLYTIC  PROCESS  FOR  ETCHING 

STEEL. 


CEMENT  FOR  BELTS. 


A  process  of  electrolytic  etching,  invented 
and  patented  by  a  German,  makes  it  possible 
to  obtain  exact  reproductions  of  articles  in 
low  relief,  such  as  medals  and  coins,  in  hard 
steel.  The  principle  of  the  process  is  quite 
simple.    Plaster  of  paris  Is  poured  upon  the 


Wirtaerving 


Arraagement  for  Xl«otrol7tlo   Xtohlnff 

article,  let  us  say  a  coin,  sufficient  to  form 
a  column  several  inches  high  and  a  cast  is 
taken.  The  plaster  of  paris  is  then  removed 
from  the  coin  and  fitted  with  an  ebonite 
sleeve,  leaving  exposed  only  the  face  and  the 
corresponding  blank  at  the  opposite  end  of 
the  short  column  of  plaster. 

A  vessel  containing  an  electrolyte,  such  as 
ammonium  chloride,  is  prepared  and  the  cast 
placed  face  upward  In  it,  so  that  the  face 
projects  above  the  level  of  the  liquid,  and 
the  liquid  can  only  reach  the  face  by  absorp- 
tion through  the  column  of  plaster.  The 
piece  of  steel  on  which  the  reproduction  of 
the  coin  is  to  be  etched  is  placed  on  the 
face  of  the  cast  and  is  made  the  anode  of 
the  cell.  A  wire  spiral  placed  in  the  liquid 
in  the  vessel  is  the  cathode.  Thus  the  steel 
plate  rests  on  the  high  parts  of  the  cast 
and  at  those  points  flows  a  current  which 
dissolves  the  steel  and  the  liquid  steel  flows 
Into  the  cast  This  process  is  kept  up  until 
the  whole  surface  of  the  steel  is  in  contact 
with  the  surface  of  the  cast.  Of  course  the 
process  involves  a  number  of  details. 

The  best  electrolyte  is  made  by  electro- 
lytically  dissolving  an  iron  anode  in  a  solu- 
tion of  ammonium  chloride.  Every  five  or 
ten  seconds  the  steel  must  be  cleansed  of 
Its  constltiients,  notably  carbon,  which  are 
left  as  It  is  dissolved.  A  reproduction  of  a 
coin  can  be  etched  on  a  steel  blank  in  about 
three  hours.  A  high  voltage— 10  to  15  volts- 
is  efficient 

#•» 

HSR  FOR  BALLOONS. 

""ndla  nibber 
s,  using 


Cook  thoroughly  6  oz.  of  Peter  Cooper's 
white  or  cream  glue  and  when  it  is  well 
done  add  2  oz.  of  powdered  white  lead. 
Mix  well.  Use  same  proportions  for  larger 
quantities.  For  use  for  any  length  of  time 
in  summer  leave  thick  and  thin  down  with 
alcohol.  When  thoroughly  cooked  turn  out 
into  something  to  cool.  Cut  off  a  piece  as 
wanted.  In  applying,  make  the  splice  the 
same  length  the  belt  is  wide,  hammer  it 
well  together  and  the  belt  can  be  used  in 
one  hour.  A  correspondent  of  Power  says 
he  has  used  this  cement  for  six  years  and 
has  never  had  a  splice  come  apart. 


♦  < » 


HOW  TO   CUT  BELT  LACING. 


In  the  diagram  the  various  parts  are  as 
follows:  A,  sharp  pocket  knife;  B,  block; 
C,  belt  lacing,  C*,  size  of  strip  to  be  cut;  C, 
other  part  of  C;  E,  end  of  lacing.  Place  the 
left  hand  on  B,  holding  it  firmly  and  with 
the  right  hand  take  hold  of  E  and  draw  it 


u 


iZZ^ 


E 


Block 

r 


Cttttlnff  •  B«lt  LftM 

towards  you.  The  knife.  A,  will  cut  0  in 
two  equal  parts,  providing  C  has  a  straight 
outer  edge.  In  this  way  C  can  be  cut 
straighter  than  a  string.  The  cut  in  block, 
B,  may  be  any  breadth  or  depth.  The  pocket 
knife  should  be  driven  into  the  bench  or 
other  base  and  must  be  very  sharp.— Con- 
tributed by  R.  V.  Archambault,  Norris.  Mont 


4  •  » 


PAINT  FOR  SHIPS'  BOTTOMS. 


The  following  recipe  is  recommended  by 
the  Master  Painter  as  a  good  paint  for  paint- 
ing the  bottoms  of  ships: 

Eight  lb.  of  rosin;  1^^  lb.  of  Cologne  brown 
dry  color;  15  oz.  of  shellac;  25  gills  of  alco- 
hol; 6  gills  of  benzine;  %  gill  of  toluene  and 
10  drops  of  pyridine.  Finish  with  a  coat  of 
paraffin  wax  and  white  lead  boile4  together 
and  applied  hot. 


riielr  Use  Makes  Lubrlcntion  llQueci-Ssiiry— 
Manj  I'ereons  EspcrlmeDttnt;  with  Tteai. 

A.  very  fair  hearing  for  n  common  lies  cnii 
be  made  from  broken  bits  of  bottle  or  plate 
glniu.  Many  macUIuisls  unil  pcwpi'  trnns- 
UlBBlon  people  who  desire  gInMs  Journals  for 


Fig.l 


Bpedul  purpoBPS  (five  tbelr  orders  to  the 
H  works  wbere  nny  required  pattern  of 
Vi"B  can  lie  mnnufiietured.  The  gluss 
Biunufacttirere  liiive  (.-very  facility  for  mak- 
Ine  eiasB  Journals.  Iiul.  as  a  rule,  they  ore 
Obllgnl  to  mnke  exivsiilre  charges  for  special 
work  nf  this  Ulndi  nnd  besides,  they  i^nunot 
very  well  iniikt'  Ju»t  what  one  wants  from 
idrewln^.  Therefore,  many  people  who  are 
Interested  la  the  use  of  utaaa  sleeves  In  Jonr- 
iiils  for  niadiiiiery.  shafts  for  i«>wpr  Imns- 
mlflslon.  engine  hearings,  etf.,  unilL-rtnUp  1o 
make  thp  beiirlngs  themnelves.  There  are 
ly  I'XpiTinH-nlM  In  progrfHS  In  the  glass 
liearliig  line  at  the  preseni  lime.  anO  sevprnl 
rtifferenl  processpn  for  malting  glaan  sleeves 
1  in  use  at  vnrloim  Iniportnnl  maclilnery 
wnters.  In  some  shops  (lulte  elaboriile  np- 
faralUK  Tot  tli<>  melting  of  the  glass  and 


Into  Ihe  sHUd  mold. 

miikf  uny  glnss  hi'urlngy.  i-tlhH'  tu  n  c 
way  or  In  a  luwhaiilfal  nay.  let  tis  (i 
Ihe  grades  of  glass  hbwI. 

Tbo  Jnpunr-fie  use  gluHs  httarlugs  for  Ui 
pni-pn^u  nf  Kuvliu;  nil.  In  lavt  Iliey  ihi  do 
apply  any  oil  ul  all  to  lubrlenle  the  >>in 
iiuls  DtteU  Willi  ginaa  alei'ves.  Tli.-y  t«k 
^ln;j;i<r  nie  bottles  nnd  bn-ak  tlie  plct-tii  Da 
with  n  hammer  and  melt  Ibeiu.  Fllni  clav 
la  used  by  some  of  the  AmiTlcnn  makf-rt 
The  gmdcH  of  glass  in  whirh  sllicuti-  of  pi 
ash  ami  oxide  nf  lead  arc  prnmlueut  i 
L'un^ldiTed  Uip  bent  grades.  Tbest*  arv  flh 
<-ryMtiil  and  strass.  The  coarw  groea  holll 
glass,  which  Is  no  orten  nw«l  nml  wttldi  b 
so  readily  ohtalutil,  Includus  in  Its  pbjslo) 
nmkenp  sllleule  of  soda,  uliiiulnn.  lime.  »t» 
iixide  of  Iron.  The  ehlrf  rcation  whj-  ndi 
sees  this  grade  nf  gins*  nsctl  fn-qunilljr  li 
beeausQ  it  \n  always  runveulent.  Som«  of  ttM 
glass  bearing  makers  and  ns^rs  fTlilanll] 
consider  all  spei:les  nf  glass  alike.  Tbr  Etil 
linb  crown  glass  Is  sometltues  used,  also  tt* 
refractory  Bohemian  types.  Then*  t^n  twi 
ways:  One  Is  to  select  the  glass  from  h 
lies  or  broken  window  panes:  the  oilier  Is  ti 
so  direct  to  a  glass  works  and  purdiau  tlM 
Ulnd  of  glHBO  desired.  Cximmon  white  In  I 
t'ooil  sort  to  buy.  If  one  uses  botllffl,  1 
luiiy  !iH  well  use  whatever  Is  handy,  luM  ml 
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Fig.  3 


cppt  by  nn  expiTi  is  ii"!  i 
when  the  glass  Is  ready. 
broken  np.  so  they  Lav.- 
formllv  ilii'  vvirlc  1-  .-.(il-, 
For  n  . 


i>  bns  been  InHtulIed-,  In  oth 
I  [1  may  he  seen  meltlDn  touir 
<■(  class  ovpr  ii  lire  wHli  t 
i>iinrs  the  melied  subll* 


I  diameter.  Sucli  a  crucible  can  be  pur- 
led at  i»  foundry.  Tbe  mehlug  of  llie 
e  le  best  done  If  tbe  crucible  Is  eDcloaed. 
therefore  build  up  tbe  walls  lo  make  tbe 
inmber  A.  Have  tbe  Inlet  for  Ibu  coal  at 
1  tbe  outlet  for  the  draft  and  smoke  at 
Cover  tbe  top  witb  ebeet  metal.  C,  and 
I  k^ep  tbe  heat  In  cover  tbe  aheet  metal 
prlth  asbes.  Pack  tbe  crncible,  B,  wlib  the 
roken  eIbbs  and  cover  It,  Put  tbe  crucible 
L  through  tbe  top  of  tbe  chamber.  Cover 
s  cbanibfr,  make  a  cool  or  coke  Hre  and 
tep  it  up  until  the  glairs  Is  welted.  Then 
'e  the  covers  and  Indle  out  tbe  melted 
This  Is  a  flrst-clasH  method,  but  as 
i  stated,  the  glass  can  l>e  melted  in  a 
ou  open  ladle  (Fig.  2)  over  a  hot  coal 

'  next  part  of  the  process  Is  the  pour- 
g  and  mouldint;.  It  is  a  good  plan  to  luukL' 
IDtne  saud  moxUds  precisely  like  tboiie  UHed 
1  the  foundry  for  castlu);  metals.  i''lg.  3 
1  plan  of  oue  of  the  sand  moulds.  Use 
ildint!  sand  and  ebape  the  form  oC  tbe 
"■rtlcle  to  be  cast  In  tbe  sand  as  at  F.  Pour 
tbe  glass  direct,  or  use  the  usual  gate  and 
runners  of  tbe  standard  Bask.  Klg.  3  is  a 
McUnnal  view. 

First  cast  very  plain  sleeves  Id  open  flasks 
and  finish  the  espOKcd  aide  liy  griuiling  on 
sn  emery  wheel.  After  a  while,  almost  per- 
fect sleeves  may  be  east  ready  for  use.  by 
employing  tbe  facilities  of  the  Qulsbed  Bash. 
Some  at  the  sleeves  are  cast  round  coaiplete 
ae  in  Fig.  4.  Fig.  5  is  a  view  lenRtbwise  of 
tbiB  design  of  glass  bearing.  The  glass  bear- 
ing is  often  supported  in  a  cushion  of  rubijer 
or  a  padding  of  felt.  Sometimes,  If  thick,  it 
reata  directly  upon  the  metal.  Fig.  6  shows 
tbe  arrangement  frequently  used  when  the 
sleeves  bear  in  metal  lioxes.  Tbe  shaft,  il, 
contacts  direct  witb  tbe  glass  facing  of  tbe 
sleeve.  The  sleeve  is  supported  In  the  metal 
frame  of  tbe  bos,  H.  Thi.f  part  of  tbe  bor 
Bts  into  the  Jourunt  of  tbe  hunger  or  ma- 
chine frame.  Some  of  the  Imxee  are  put  up 
ua  illustrated  in  Fig.  7.  This  involves  either 
a  tight  flt  of  the  glass  sleeve  or  ridges  pro- 
vided on  the  sleeve  to  fit  into  corresponding 
grooves  In  tbe  metal  cap  or  seat  of  box.  Tbe 
adjustment  of  tbe  ridgcs  and  tbe  grooves 
prevents  tlie  sleeve  from  working  out  of  Its 
position,  t^ome  ot  tbe  glnss  sleeven  ure  made 
up  in  sectious  as  illustrated  in  Fig.  8.  Some- 
times tbe  sleeve  is  In  one  complete  part, 
again  in  two  halves  and  then  again  in  four 
parts,  as  in  this  case;  sometimes  the  sleeves 
are     capped     at     tbe     ends     ^ith,     metu  1 


enclosures  and  these  caps  protect  the  edges 
of  the  glass. 

After  tbe  costing  of  Ihe  sleeves  comes  tbe 
cmootblng  and  finlsblng.  Some  of  tbe  sleeves 
will  be  warped  and  crooked  and  have  to  be 


Fig.  7 
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remelted;  others  are  cracked  too  tffldly  for 
use;  some  are  very  rough  and  tbe  roughness 
must  be  ground  off  on  tbe  emery  wheel. 
This  is  quite  fine  work.  In  fact,  all  of  tbe 
glass  sleeves  must  he  snbjected  to  more  or 
less  grlndliiE  to  got  t.bA\&  Vs-Xn  ^i««k  ^fcts^ct  _ 
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order  for  use.  After  the  final  grinding,  rub 
tlie  parts  with  an  oily  cloth,  and  then  the 
sleeves  are  ready  for  work. 

The  object  of  the  glass  bearing  is  to  do 
away  with  lubrication.  Glass  sleeves  are 
used  on  water  wheels,  where  the  water  con- 
stantly moistens  the  bearings,  and  no  oiling 
i»  necessary;  but  in  nearly  every  other  In- 
stance of  the  use  of  the  glass  sleeve,  it  will 
be  found  that  a  drop  of  oil  is  slyly  deposited 
In  the  glass  bearing.  Almost  all  makers  of 
glass  sleeves,  however,  declare  that  no  oil  is 
needed.  Tlie  .glass  sleeves  are  hard  and 
smooth,  and  for  sewing  machine  bearings, 
etc.,  may  run  without  oiling,  or  at  least  with 
little  oil.  In  the  large  shafts,  however,  al- 
though practically  no  lubrication  is  made, 
daubs  of  grease  plastered  against  the  sides, 
"just  to  help  out,"  may  be  observed.  No 
oil  holes  are  bored  through  the  glass  sleeves. 

Despite  these  contradictory  facts,  the  in- 
dications are  that  there  is  a  future  for  glass 
bearings  and  many  intelligent  men  are  ex- 
perimenting with  them  in  spare  hours. 

^•Traveller." 


♦♦ 


ANOTHER  METHOD  OF  CUTTING  A  FINE- 
TOOTHED  SAW. 


The  following  method  of  cutting  a  fine- 
toothed  saw  is  recommended  as  a  better 
way  than  the  one  described  on  page  347  of 
the  March  Popular  Mechanics. 

Clamp  a  clock  spring  or  corset  steel  in 
the  vice  firmly.  To  cut  the  teeth  hold  a 
sharp  and  hard  cold  chisel  so  that  its  front 
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Fig.1 


cutting  edge  stands  nearly  plumb  (see  cut), 
thou  with  a  light  haninior  strike  a  blow  of 
sufflclt'ut  powcT  to  cut  to  the  depth  re- 
ciuirLHl.  Now  place  the  chisel  on  the  steel 
and  draw  it  toward  the  tooth  Just  cut. 
When  it  strikes  against  the  burr  thrown 
up  by  the  finrt  cut,  strike  again  with  the 
hnmmer,  being  careful  to  strike  with  the 


same  power  as  in  making  the  first  cnt   Re- 
peat this  until  all  the  teeth  are  made. 

By  using  a  fine  chisel  and  light  hammer, 
saws  may  be  cut  as  fine  as  80  to  40  teeth  to 
the  inch,  and  with  heavier  tools,  as  coane 
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Fig.  2 


as  12  to  16  teeth  to  the  inch.  After  a  little 
practice  anyone  can  cut  these  teeth  as  fast 
as  he  can  strike  the  blows.— Contributed  by 
C.  G.  Evans,  380  Bowen  Ave.,  Cliicago,  IIL 

#>» 

THE  DANGERS  OF  A  SCRATCH 


Scarcely  a  day  passes  that  many  workmen 
do  not,  in  some  way  or  other,  get  a  scratch, 
a  sniail  cut,  or  a  bruise  that  may  break  the 
skin.  In  most  instances  not  the  slightest 
attention  is  paid  to  this  beyond  the  tempo- 
rary annoyance  of  the  pain  and  the  possible 
irritation  when  the  hands  are  put  into 
water,  or  s^oaie  subsequent  blow  in  the  same 
spot  brings  an  exclamation  on  account  of 
the  hurt. 

This,  wliile  a  common  practice,  is  by  no 
means  a  wise  one.    The  air  is  full  of  floating 
dis(»ase  ;;frms,  esiiecially  the  air  of  cities  and 
towns,  anil  an  injury  of  this  sort,  he  it  ever 
so  slljLflit.  mi^ht  furnish  excellent  breeding 
ground   for  some  deadly  Imcteria.     It  Is  a 
iZiHMl  plan  always  to  keep  a  bottle  of  pre- 
par(»d  i-arl)olif  acid  and  glycerine,  and  tn- 
«iurntly  touch  all  bruises  or  sore  spots  with 
It.    This  is  one  of  the  most  convenient  and 
('ffective  germicides  imaginable.     It  la  be- 
lieved that  many  cases  of  fever  and  other- 
serious  ailments   can   be    contracted   bf  a 
floating  germ  coming  in  contact  iritli  Omi. 
abraded  skin.     Once  anngly  lodf 
most    congenial    dwelling-' 
nniltiplles  with  amap' 
overnma    the    !*• 
whenever  H^nf^ 
any  Injnr^ 
tlona  ahor 


HOW  TO  HAKE  A  CLOTHES  LINE  TIGHT- 
EHER. 

To  keep  clothes  line  wires  from  sagging 
when  liQng  full  of  lieavy  damp  clotblng,  the 
following  contrivance  will  be  found  efficient 
and  can  be  made  by  anyone. 

Procure  a  strong,  stralglit-gralned  fence 
post,  9  ft.  long,  and  saw  a  section  about  S 
or  10  In.  from  the  top,  as  at  K,  Fig.  4.  Bore 
a  H-in.  hole  through  the  post  as  at  P,  Fig.  Z. 
Set  the  post  In  the  ground  to  a  depth  of  3  ft., 
tamping  the  earth  around  It  firmly.  The 
post  must  be  well  set,  aa  there  will  be  con- 
siderable strain. 


TO  GIVE  WOOD  An  EGGSHELL  POLISH. 

Make  a  polish  of  3  parts  shellac,  1  part 
mastic  resin,  and  1  part  sandrac  resin,  dls- 
Hoivcd  In  40  parts  methlyated  spirits.  Apply 
with  a  rag. 

RECIFE   FOR    FRENCH   POLISH. 

Dissolve  thoroughly  ^  oz.  gum  benzolu,  3 
oz.  gum  Juniper,  14  oz.  orange  shellac,  ^  oz. 
dragon's  blood  powder  and  ^  oz,  powdered 
borax  In  %  gal.  methylated  spirits  of  wine 
contained  in  a  bottle.  Strain  through  thin 
muslin. 


Construct  a  boxed  enclosure  with  a  ratchet 
wheel  and  ratchet  as  at  B,  Fig.  4.  Nail  this 
box  in  the  post  at  K,  Fig.  4,  run  the  wire 
through  the  hole  in  the  post  on  to  the  ratchet 
shaft,  H,  Fig.  3,  and  then  run  the  wire  from 
this  ptwt  to  another  post  or  to  a  building. 
Attach  a  crank,  as  at  C,  Fig.  2.  If  there  la 
no  crank  to  be  fotind  use  a  monkey  wrench. 
Tbe  appantni  la  now  in  working  order. 
AH  tint  It  DMeqmy  i«  to  turn  tbe  crgnk  on 
"  rtietched  aa 


HOW  TO  SOFTEN  CAST  IRON. 


Put  a  cap  or  plug  In  one  end  of  a  piece 
of  gas  pipe  larger  and  longer  than  the  work 
to  be  annealed.  Put  a  layer  of  equal  parts 
of  sand  and  powdered  charcool  mixed  to- 
gether Into  the  pipe,  put  In  Ibc  work,  and 
then  fill  the  pipe  with  the  sand  and  chnr- 
coal  mixture,  tamping  down  lightly.  At 
night,  heat  to  a  red  heat,  cover  well  with 
hot  coals  and  then  with  green  coal  and 
leave  until  morning.  Remove  from  the 
forge  In  the  morning  and  set  aside  to  cool. 
A  correspondent  of  the  American  Bl.ick- 
h  iva  flnlahed  work  can  be  annealml  in 
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JACKS  FOR  HOLDING  AND  LIFXraC  PUMP 

PIPES. 


In  Fig.  1  is  shown  a  Jack  and  its  parts 
in  detail  for  holding  pipe.  The  jack  may 
be  made  of  either  1%  in.  by  %  in.  steel 
very  good  iron  tire  or  of   1%  in.   square 


commonly  used.  The  lever  and  rest  ii 
shown  at  B.  It  should  be  curved  In  the 
arm  so  that  when  In  use  the  hook  cannot 
touch  the  platform  to  loosen  the  bold  od 
the  pipe.  D  shows  a  top  view  of  B.  The 
hole  I,  in  the  lever,  B,  is  for  receiving  a 
chain  or  rope  when  using  the  tool  over  an 
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nxle  stubs  taken  from  an  old  carriage  uxle, 
says  a  correspondent  of  the  American  Black- 
smith. 

The  hook  or  claw  which  holds  the  pipe  is 
shown  at  A,  and  a  side  view  of  it,  showing 
the  manner  of  forging  so  as  to  strengthen 
it  at  H,  where  a  hole  Is  drilled  to  receive 
a  %  or  %  in.  rivet,  is  shown  at  V.  Thi>*  claw 
is  made  for  IVi-hi.  pump  pipe,  the  size  most 
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old-fashioned  well  or  cistern,  and  prevents 
the  tool  from  falling  in  and  being  lost.  The 
rivet  holding  the  parts  together  should  be 
strong  and  tit  like  that  in  a  pair  of  tougs. 
1'he  tool  oi»ens  and  closes  by  lifting  away 
from  (J. 

For  lifting  and  lowering  pump  pipes  a 
tool  like  the  one  shown  at  X  is  satisfactory. 
it  may  be  used  either  with  a  rope  or  by 
{Missing  a  bar  or  hand  spike  through  the 
ring,  so  that  two  men  can  lift  on  it.  It  \* 
made  of  IV^-i".  axle  stub  of  square  stock, 
the  opening  lieing  just  large  enough  to  let 
tlu>  pipe  into  the  hole  of  the  tool  which 
slionld  be  but  Vs  in.  larger  than  the  pipe. 
This  tool  is  shown   in  use  at  Z. 

A  tool  for  hand  use  is  shown  at  Y,  and 
it  may  be  used  singly  or  in  pairs.  The 
ring  at  the  end  provides  hand-hold  and  it 
is  turned  out  of  the  handle  solid,  just  like 
a  ])oker  hand- hold.  The  light  part  should 
be  %  or  %  in.  round  and  the  rest  1%  in. 
s<iuare.  A  si't  of  theso  tools  should  com- 
prise a  jack  as  at  K.  rope  and  a  lift  like 
X,  or  a  jack  and  two  hand  lifts  like  Y. 
#  •  » 

Your  boy  will  be  interested  In 
for  Young  America."    Only  26 


DEVICE  FOfi  BEMOVIHG  BROKEN  RIVETS      RULE  FOR  CONSTRttCTION  OF  BLLIPSS 


For  removing  broken  rivets  lii  bui;gy  bow 
soi'keta  (be  device  shown  tn  the  sketch  is 
BuaranlfPd  l)y  a  correepondeut  of  llio 
Blacksmith  and  WlieefwriRbt  to  be  till  right 

The  sketch  Is  self-explanatory.     For  the 


The  rollowing  on  tlvc  construction  of  el- 
lipses njfly  be  of  interest  to  maDj'  mecbau- 
IcH,  OS  this  subject  la  not  taught  In  public 
school  text  books.  I  had  oecasion  to  use 
thin   nile  but  recently  in   certain   designa, 


inside  end  of  a  rivet,  place  a  wasber  large 
enough  to  go  over  the  head  of  the  rivet  to 
hold  it  firm  tn  Its  place.  There  is  no  danger 
of  breaking  the  socket  In  using  this  device, 
and  one  man  can  do  the  work  more  easily 
and  quickly  than  by  the  old  uietbo<l. 


The  measurement  of  a  horse's  power  of 
work,  first  nscertnlned  by  Watt,  tlie  Inven- 
tor of  the  steam  engine,  was  founded  upon 
the  bflsis  that  the  average  brewery  horse 
was  capable  of  doing  work  equal  to  that  re- 
quired to  raise  330  lb.  of  weight  100  ft. 
In  one  minute,  or  33,000  lb.  one  foot  In  one 
minute.  This  estimate,  however,  was  for  one 
minute;  It  would  not  be  possible  for  a  horse 
to  perform  this  nmount  of  work  continuously 
for  eight  consecutive  hours.  One  horse  could 
exhaust  12  men  In  a  single  day,  for  where  a 
strong  man  could  perhaps  pull  half  of  330 
lb.  to  a  height  of  100  ft.  In  two  minutes, 
he  probably  could  tiot  repent  the  operation 
more  than  a  few  times.  A  man's  power  Is 
about  one-tenth  of  a  horse's  power.  That 
Is,  where  a  horse  could  pull  330  lb.  to  n 
height  of  100  ft.,  one  minute,  and  then  slack 
up  and  repeat  the  operation,  for  eight  hours, 
thus  pulling  four  hours,  and  slacking  up 
four  hours.  It  would  require  ten  .strong  men 
to  perform  the  same  amouut  In  tbat  length 
of  time.  When  man  put  horses  to  work  the 
gain  In  labor  for  the  world  was  thus  ten- 
fold. Multiply  this  by  steam  power,  water 
jfffwet,  air  power,  and  above  all,  electric 
pomTi  and  one  has  a  problem  In  mechanical 


and  noting  certain  comments  on  ellipses  In 
April  Popular  Mechanics,  offer  this  for  the 
benefit  of  those   who  are  Interested.     The 
difference  between  the  squares  of  the  axis 
of  any  ellipse  Is  equal  to  the  square  of  the 
difference  l)etween  the  foci. 
To  reduce  this  rule  to  a  formula,  let 
L  —  Long  axis. 
S  =  Short  axis. 
D^Dlstance  between  foci. 
Then 

L'  -  S^  =  D". 
To  construct  an  ellipse  of  any  given  di- 
mensions, say,  with  long  axis  G  la,  short 
axis  3  In.,  substituting  In  formula— 
L'  -  6=  ^  2B 
S"  =  3"  =    9 
26  —  9   =16 
V16  =  *  =  Distance  ijetween  foci. 
To  construct  ellipse,  Insert  pins  In  line  of 
long  axis  4  In.  apart,  or  \i  In.  from  each 
end  of  ellipse  to  be  constructed.    Then  with 
u  loop  m  In.  long  draw  ellipse. 

In  addition  to  the  remark  iti  April  Popu- 
lar Mechanics  that  the  curve  of  the  dis- 
tiiiices  of  any  point  on  the  curve  from  the 
foci  Is  always  the  same.  It  may  be  added 
tbat  this  distance  Is  always  equal  to  the 
longer  axis.— Contributed  by  W.  G.  Friable, 
Athens.  Pa. 


A  CORRECTION. 


The  article  entitled  "Using  Motorcycles 
for  Shop  Power,"  which  appeared  In  our 
May  Issue  was  by  mistake  credited  to  the 
American  Blacksmith  Instead  of  to  the 
Blacksmith  and  Wlieelwrlgtrt,  Va.  -wNiMtSi  -tf^- 
per  thlB  \i\t«i«M\nK  'UTiV  %.'nx  wtrenMn&- 
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A  LESSON  IN  FSESCO  PAINTIHG. 


Tlie  niat'TlalH  rf'*iuir»'*\  liv  ilii*  liepnnpr  in 
frf'Sfo  iciintiii:;  sin:  a  iMTftrtly  stniiu'lit  i»icH-e 
of  Vk'ffOfl,  3  ft.  loiiL'.  2  in.  wid«.'  :iiiil  of  aiNiiit 
tljc  tlii<-kiicss  rif  u  latli,  uTni  a  1»nisli.  caik'd 
a  "fn'sro  linrT."  ruinU-  of  wliiti*  liristit^s,  and 
varying:  in  sizf*  froiii  ij  in.  upwards.  The 
suiullost  size  is  be.st  for  the  beginner,  suys 
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a  forresjionclent  of  thf*  "NVostf-rn  Painter.  It 
\n  not  only  <lifai»er,  !»ut  if  mastertfl  lirht, 
It  will  not  Ik*  hard  to  l<*arn  to  handle  tlie 
lar;;er  Kizfs*.  To  i)rartiri»  with  use  Mark 
marking  ink.  which  flows  evenly  and  is 
easy  to  use. 

t;4MKl  linin;;  is  the  flrst  thin^^  for  the 
amateur  to  master.  If  he  pra«'ti«-e?f  until  he 
fan  mak(?  perf^^tly  straight  lin«-s  of  uniform 
tlilckness  and  having  neatly  joinnl  eoniers 
he  has  ^on*'  a  loni:  way  towanl  iKroming  an 
exp4Tt  fresco  jki inter. 

To  l»e;rin  work  st'h'rt  a  s:n<M)th  lioard 
surface  or  wall  space  and  hold  the  straight 


L 


f.(4 

1 

Fi(.5 


imIl^c  ai::iinst  \\w  wall,  uslii;;  the  l(>ft  hand 
ntui  ;^Tas]iing  It  at  tli(>  (>.\tn'ni<'  Irft  ond,  the 
hack  of  the  hand  beln;:  nK'Jilnst  the  wall 
and  the  thumb  facing;  the  body.  The  right 
I'Mil  of  the  straight  edge  should  tcmeh  the 
U\ii  wall;  the  Rtralght  eilge  doefl  not 
on  Its  ffurface.    Take  the  brush  In 


the  right  band,  holdinj?  it  at  the  estmM 
end  of  the  10- in.  wooden  handle  betvcm 
the  thumb  and  first  finger.  Dip  the  brusii 
in  the  fluid,  touch  it  lightly  against  the  side 
of  the  iiot  to  remove  nil  excess  Ink  and. 
starting  at  the  left,  run  the  line  lightly  to 
the  right.  Do  not  hesitate  or  the  line  will 
waver,  due  to  varying  pressure. 

When  able  to  make  such  lines  perfectly, 
try  making  lineji  several  times  as  long. 
Make  first  a  gidde  line  by  fastening  <Hie  end 
of  a  6  ft.  line  to  the  wall  with  a  tacL 
drawing  It  taut  and  running  a  piece  of  char 
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coal  over  it.  Then  stretch  it  perfectly  tight 
and  lev(>I  along  the  wall  and  i>ull  it  out  nt 
the  niiddle  and  let  it  snap  back  against  the 
wall.  Repeat  this  several  times  and  a  fine 
giiido  line  will  result.  In  practicing  on  long 
lines   be    very    careful    to  Join   the   strokes 

nratly. 

The  Illustrations  show  some  lines  to  prac- 
tice on.  Viiz.  1  represents  a  flue  line  made 
with  a  light,  <ini<k  stroke:  Fig.  2  requires  n 
hi'avhT  brush;  Klg.  3  is  made  by  filling  in 
between  two  line  lines,  using  another  brush. 
and  VliZif.  4.  H  and  C  show  various  decorations 
whi<h  may  b(^  exe<utiHl  by  the  amateur. 

On  an  average  from  10  to  12  lb.  of  hard 
(*oal,  or  18  to  20  lb.  soft  coal  can  be  bntnad 
on  one  H<iuare  foot  of  grate.  Neariy 
this  amount  can  be  burned  with 
draft. 


BOW  TO  MAKE  A  GOOD  SCREW  DRIVBB. 

Tuke  %-lJi.  round  spring  steel  aud  foi^e 
tbc  end  to  tbe  proper  sbape.  Betid  an  eye 
In  tLe  otiier  end.  For  bard  work  place  a 
bar  tlirougb  the  eye.     Tbere  Is  no  handle 
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TURNING    COSHERS    WITH    TELEPHONE 
WIRES. 

Editor  Popular  Mechanics;  On  Page  444, 
of  your  April  Issue,  1  notice  an  article  on 
telcplione  ilne  construction.  Tlie  descrlp- 
tloD  Is  right,  but  tbe  artist  got  tbe  pole 
on  the  wrong  side  of  tbe  crossarm.  TUe 
cut  allows  as  follows: 
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to  come  off,  and  if  tbe  point  breaks  It  can 
be  for^ecl  again.  The  long  one,  or  lazy 
unu's  driver,  should  be  about  30  in.  long; 
the  sbort  one  about  8  In.  loug— Contributed 
by  Paul  S.  Baker,  Muscatine,  Iowa. 


The  illustration  shows  top.  side  and  end 
Tiews  of  some  turtle-back  stuffing-box  cal- 
ipers which  any  engineer  can  moke  and 
will  Qnd  theoi  a  valuable  addition  to  bl9 
kit  of  tools.    TUe  calipers  are  used  for  tru- 


ing up  the  piston  In  the  Btufflng- box  .—Con- 
tributed by  W.  0.  Fiscbendorf,  ML  Vernon, 
Ind. 

An-  excellent  marking  ink,  wblcb  dries 
quickly,  vlll  not  spread  and  is  almost  In- 
fliiliui  Mlilii.  may,  be  made  by  dissoMng 
■■iImIIiiiii  in  turpentine  to  a  tbln  fluid. 


As  shown  above  the  pull  comes  so  that 
the  strain  is  on  the  bolt  or  lag  screws  in- 
ertead  of  on  the  pole.  Tbe  proper  way  Is  to 
place  the  crossarms  as  shown  In  tbe  cut 
below,  viz.: 


'a        ^     i— 


Tb*  Ktcbi  WW. 


I    have    frequently    : 


COOLING  A  DYNAMO. 


A  dynamo  which  had  given  considerable 
trouble  beating  and  cutting  of  brushes  and 
commutators  was  arranged  by  a  correspond- 
ent so  that  It  WHS  kept  cool  by  Its  own 
power-  An  electric  fan  was  placed  on  a 
stand  Just  high  enough  so  the  current  of 
air  would  be  thrown  on  the  armature.  The 
fan  was  then  connected  with  the  wires  from 
the  generator  and  there  has  been  no  trouble 
from  heating  since. 

8bop  Notes  tor  1906  U  &  Xma'C  Via  «c 
ctaft.    Beoatot  Koan-  "Wta»^  «:!«!» 


m 


SIMPLE  WAY  OF  REVERSING  A  MOTOR. 


Tho  diaKniin  shows  a  sliiipio  way  of  re- 
versing tin*  diroctioii  of  a  motor  with  a  ilou- 
l>lo  polo  doiil)lr  throw  switch.  Tho  Holds  arc 
ill  oirt'uit  as  soon  as  tho  main  switch  Is 
olosed  and  1)3'  usinp  tho  double  i)ole  double 


Po/9>:jn€c7t. 


FUn  of  Wiring 

throw  switch  on  one  side  tho  motor  runs  one 
way,  and  by  chanirinir  tho  switch  tln^  motor 
runs  in  the  opposite  direction.  An  ordinary 
rheostat  is  used  for  controlling  tho  armature. 
—Conducted  by  G.  H.  A..  Cliica^:*). 

♦  •  » 

DRIVING  AND  HOLDING  POWER  OF  CUT 
AND  WIRE  NAILS. 


rri)t.  Carpenter  of  Cornell  has  made  rome 
i'XporiiM»'nts  in  nail  driving:.  Those  oxperi- 
nu'iits  would  seem  to  establish:  First,  very 
nuK'h  more  force  is  ro(|uircd  to  drive  a  cut 
nail  a  irivcn  distan<*c  than  a  wire  nail.  Sec- 
ond, more  foiTc  is  rc(inir(Mi  to  start  a  cut 
naii  generally  than  to  drive  it.  and  that  it 
invarial»ly  starts  nms'li  Imrder  than  a  wire 
nail.  Thinl.  tlu'  work  in  inch-pounds  per 
nail  rcijuircd  in  driving  cut  nails  is  niu<*h 
more  than  that  in  driving:  wire  nnils.  Konrih, 
the  work  in  inch-pounds  in  pullin;:  cut  nails 
is  about  equal,  sometimes  less  and  some- 
times jrreater.  per  nail,  than  that  for  piillinjr 
wire  nails.  I-iftli.  tli«'  niaxi:num  f«)rce  per 
l)ound  in  (Irisini:  or  starti:i;x  wire  nails  is 
more  nejirly  e(inal  to  that  of  the  <"Ut  nails 
tlian  when  estimated  on  tlie  basis  of  that  of 
a  sin^Me  nail.  Imt  it  is  still  less.  Slxtli.  the 
work,  in  foot-pounds,  per  p<nnid  <»f  wire 
nails  re(|Uired  for  driving  Is  less  tlnin  that 
re<iuired  for  tiie  out  nail,  and  Hint  for  pull- 
lag  l8  consiilenhly  more.    Seventh,  the  rela- 


tive ctBdency  which  is  here  considered  is 
the  nitio  of  the  work  of  pullliis  to  that  of 
driving  i»  much  higher  for  the  wire  nail 
thnn  for  tlie  out  nail.  In  making  ezperi- 
mentM  it  wu8  noticed  tliat  tlic  cut  nail 
lirulHcd  und  broke  the  libers  of  llic  wood, 
principally  at  the  end  of  the  nail,  whereas 
the  wire  nail  simply  crowded  them  apart  tad 
probably  did  not  move  them  moch  beyond 
the  point  from  which  they  would  return  by 
elastic  force,  and  hence  the  nail  would  be 
grasped  much  stronger  per  unit  of  area  of 
surface  1).v  the  wood.  Preaentlnjir  l^M  sur- 
face, there  would  be,  however,  leas  reaiit- 
ance  to  starting.  To  see  what  the  effect  of 
change  of  form  would  be.  a  number  of  ten 
pepny  cut  nails  were  sharpened  on  the  point 
by  grinding  to  an  angle  of  about  30  deg.,  m> 
that  the  ti1>ers  in  advance  of  the  nail  would 
be  thrust  aside  and  not  bruised  and  broken. 
Tills  served  to  increase  the  holding  power 
over  the  cut  nail  of  ordinary  shape  nl>out  50 
per  cent,  In  starting  force,  and  about  36 
per  cent  in  work  of  resistance  to  pulling. 

AN  ADJUSTABLE  PIPE-BENDING  DSVIC& 


The  pipe-l)endlng  apparatus  shown  in  the 
illustration,  which  can  be  adjusted  to  varj 
the  radius  of  the  curve  to  l>o  lient.  Is  to 
simple  tliat  any  workman  conid  mnke  one 
like  it.  says  a  correspondent  of  the  En- 
gineer's Review. 

To  the  plate,   C,  is  fastened   a   stud.  B. 
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AdJuitabU   Pipe   BMidlna    D«Ho» 

while  the  stud,  A,  moves  In  a  slot  in  tb^ 
plate.  Tho  pipe  is  bent  between  these  two 
studs,  by  prying  in  the  direction  in  which 
the  pipe  is  to  be  bent.  The  moTabto 
regulates  the  radius  of  the  durew  Tk^ 
D.  Is  for  holding  the  plate  in  the  Vf* 
liendlng  pipe. 


SHOP     NOTES 


HOW  TO  REPAIR  A  BROKEN  DRILL        HOW  TO  MAKE  AN  AIR-HAMMER 


TroL-tire  a  lilwU  of  woml  ;t  iiltlo  tliloker 
tUiiii  tbe  Ifiistli  i.f  Ihi'  eliBuk  of  tile  drill 
tiud  Iiori'  u  liole  nf  tlic  same  size  aa  the 
cliunk  iienrly  tlirongli  i1.  Bore  throueli  ()».• 
r4'ai  of  tlie  wny  wIlli  n  hit  tbe  size  at  tlie 
I  drill-     Insert  the  drill  lu  llie  bole  as  ahon-ti 


^BABBIT 

[ 

te^*^"    L 

BLOCKT= 

[             CLAY-^" 

- 

DRILL 

uut?u/: 


Hg.1 


Elg.2 


■  In  Fig.  1-  The  nlmJwl  portion  represents 
:  nillieririg  to  tliu  ItrldK"  wH  I" 
»lp»litlDg  the  cllnbrrs,  tin?  eteam  wotiW 
1  stniill  imrt  of  tlie  wnll  until 
lu    Fig.   i    ivuMlrj   iLrradually 


All  ulr-lumiitior,  sucli  as  sliown  Id  tlii?  il- 
lusll'aMoii.  will  In.'  ruunO  tmnilj  for  strninlil- 
eiilng  round  nnO  fliit  inni  ut  the  aiTup  pile 
and  niuy  be  Uomc-iuiidc.  saj's  tbe  American 
Dluckemlth. 

■||ii>  iinvil  ..f  tbn  lianimcr  Is  a  east  iron 
hlofli  mill   lliL-  liaiuiiicr  Is   made  of  an  H-lii. 


Rapalrlns  the   Drill 

Itlip  liluatrnllon  nnU  press  day  or  pully 
Kind  It  la  tin;  small  liolc  froiu  tbt  under- 

K.  Run  bnbhlt  !□  (He  chamber  made  lu 
>  Wock,  nllow  It  tu  enol,  and  tlien  burst 
'  block  apart  and  tlie  repaired   drill   Is 

mdy   for  use.     It   will  bear   luticli   loiigei- 

'rvlce  tJion  may  be  Imaulncd  and  Ibi'  re- 
Wlr  will  he  found  itsefnl  wlien  tlie  supply 

t  drills  rnlls  unexjiet'iedly.— Conirllmted  by 
ni  Tulllvor.  Louis vlllL',  111. 


HE  STEAM  BLAST  AS  A  PROTEC- 
'  TION  FOR  THE  BRIDOE  WALL? 

_A  Hleiim  blast  lutrodiurd  under  o  crate 
Will  do  more  harm  tban  cood.  soys  a  cor 
t  of  Powi-r.  and  wbere  it  la  dcslr- 
•  to  Increase  ll»>'  draft,  n  blower  set  is 
\  proper  Incnvntion. 

prhe  illtistratlou  bIiowb  the  prohable  effect. 
H)  placr<l  below  tlie  grate 


Alr-Munaer  ti 


railroad    n 
for  tlie  fill 


old  I 


.  bul 


Sttalshteolng  Scrap  Iron. 

p  cylhiOi'r.  lu  tbe  one 
;'lisiiiK  luacbiae  was  used 
it  could  liti  made  of  old 


etianiiel  Irons,  or  a  wooden  tiost  could  Iw 
used.  A  foot  treadle  connectpd  to  tbe  valve 
oil  tbe  top  of  Ihe  cylinder  by  a  rod  nperatea 
the  bammer  and  Imtli  hands  of  the  operator 
ore  left  free  to  handle  the  rods  to  b«  \ 
stralBblenwI.  All  round  slufT  Up  to  l*4-ln, 
dlanieler  may  be  straightened  hy  this  de- 
vice. Of  course  the  mnehlne  la  uaable  only 
In  sbops  havlni^  compr*ss«?l  »Nt. 

vlird.     Have  sou  a  'ftrto.VaV  \&«ft_^y 


Pi;  ure  for  a  drill  press 


A  Hiiupli',  ctifiip  aDd  (flDcieDt  fixture  for 
n  {trill  iir'-Hs  U  kLuwii  In  the  uccompunylng 
tlluHtratkiiDi.  It  c-onxlfiln  or  ii  i^astfiiE.  A, 
n-ltti  a  fliiii;:c.  ]1B,  n  luu.  D.  to  Ht  the  center 
liutt-  of  thG  drill  pn-KS  tahle  nnd  a  Htad.  C. 
the  Bame  size  as  ttie  lathe  spindle  nose. 


Side  View 


Top  View 


Flitari  lor  tbt  Drill  PrM(. 

In  URlnR,  the  fixture  In  plnocd  on  the  drill 
preHM  talile  with  Hit'  bovs,  D,  In  the  c-entral 
boli;.  The  fixture  l»  tlii'ii  Mic-uroly  faittcnMl 
by  meaiiM  of  tUe  wusher  (iiid  nut,  F.  on  tUe 
rod.  E.  An  unlvtD'nl  or  scroll  chuck  from 
a  lutho  la  then  xcrcwcd  on  the  Htud,  L'. 
This  chuik  iH  HUpportPd  l)y  the  flunde.  BB. 

Tli<>  lili-ii  limy  not  lie  new  but  it  Is  U  good 
one.  By  tlH!  uite  Of  tin-  llxtun-  much  work 
Clin  lie  done  on  the  drill  prcHi*  liy  n  cheup 
inun  thut  would  urdliiiirlly  roiiulre  u  Koiid 
Dinu  on  the  timre  cxiH'n»1ve  lutlic,— Contrlb- 
Htnl  liy  i;.  M.  Davids,  338  firimd  View  St.. 
IjOH  Angcli's.  (':tl. 


less  tlwD  14  ia.  mra  dillled  to 
and  the  plate  waa  riveted  to  the 
charcoal  flre  waa  then  bnllt  In  the  toiR 
and  the  gland,  flange  downirard,  aMU 
heated  till  red  hot,  when  Iwrax  iraa  pomd 
over  the  fracture  until  aulllclent  to  tUiw  lak 
all  the  crevlcea.  Blta  of  turmaa  were  tta 
placed  along  the  lia«  of  fracture^  cnn^k 
to  fill  all  ipace  between  tbe  plate  and  tfei 
gland,  fig.  2,  and  In  the  crack  In  tbe  flaan 
also.  Tbe  part  waa  then  beated  onlU  tit 
brasa  flowed  freely  Into  tbe  joint  wlm  t 
waa  removed  from  the  fire  and  allowed  k 
cool.  The  stud  holes  were  tben  hand  nl 
the  piece  dressed  off.  Thla  repair  waa  naii 
In  1882  and  two  yean  ago  waa  atUl  la  iMi 
order. 


colorinq  concrete 


r..l 


HOW  TO  BRAZE  A  BROKEN  GLAND 

A  Khiiid  which  Buffured  Injurlcst  that 
lirokf!  ofT  about  two-fi(th»  of  the  tlausii-  and 
took  out  one  of  the  three  stud  hoii  s  In  the 
Rinnrt,  wriH  rcpalR-d  by  n  correspondent  of 
the  MnclneiT'M  Review  In  the  following 
uiniiner; 

A  piece  of  ^-In.  sheet  Iron,  tlip  »lw  of 
till-  t'''in<l  :<n'1  h:ivln(.'  a  hole  fur  tlu'  rod 
to  nf,  w:iM  cut  out  nn  In  I'i*,-.  1.  In  both 
Iliinue  iiiKl  Khfct-lron  piece  live  small  holes. 


All  coloring  compounds  containing  adds* 
Krcasca  <lncludlng  lamp  blacks  and  !■■- 
phltes),  are  detrimental  to  concrete.  Far 
this  purpose  ground  colored  natural  stiw 
and  mineral  Iron  oxide  are  moat  deslnblt 
In  that  they  do  not  weaken  or  damsite  tte 
setting  (lualltlee  of  the  stone,  bat  add  mi- 
tcrlally  to  the  strength  of  the  flnlahed  prv 

It  la  more  satlsfactot;  and  cheaper  to  color 

the  entile  block  than  to  use  the  faclntplsa 
The  C'olur  of  the  mixture  wet  must  be  msDy 
KhadcH  ibirker  than  tbe  shade  It  is  desired  to 
obtain,  tor  n  strong  deep  cherry  red  from 
live  to  wven  pounds  of  pure  mlnenil  oxMe 
per  cutile  foot  of  coocrete  should  be  nsfd. 


TEHPERINQ  STOUT  SPRINGS 

riic  fiiiiowliig  method  may  he  used  on 
spriuKH  ft>r  almost  any  porpoae  with  excel- 
lent results: 

Smear  the  spring  with  oil  or  tailoir  and 
liiild  It  over  a  clear  fire,  or  In  a  hollow  flic, 
nr  place  In  u  lurce  Iron  pipe  and  put  in  ibt 
tiii<lst  of  the  fuel  of  an  open  fire.  Heat  tbr 
sjirlnK  until  the  grease  bums  off  wiih  s 
liliiKc.  IToliuhly  the  ends  of  the  spring  wlil 
lieiil  first  and  the  (jrcnse  Iwgin  to  bum  thet* 
If  Ml,  reiiiiive  from  the  fire  the  moment  tbii 
lia]i|ienM  iiml  Immerse  In  oil.  but  do  not 
■  |iieiii-h  entirely.  Itemove  from  oil  and  n* 
hi'.it.  and  If  the  ends  again  heat  first,  In- 
mi'i-se  in  oil  again.  Repeat  thla  opentm 
until  the  oil  burns  unlformlj  on  all  fl*^ 
of  the  spring.  Cool  by  whMins  UtiVA » 
the  air. 
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INSPECT  THE  SHAFTINQ  AND 
SAVE  POWER 


METHOD  OF   DRILLING   HOLES  IN 
GLASS  PLATES 


Shafting  which  is  out  of  alignmeut,  belts 
which  are  too  tight  and  bearings  which 
are  improperly  fitted  or  insecurely  sup- 
ported are  all  excellent  means  of  wasting 
power,  says  the  Practical  Engineer.  Regu- 
lar inspections  of  couplings  and  shaftings 
will  pay  for  themselves  in  the  power 
saved  and  the  reduced  expense  in  generat- 
ing power.  Pulleys  placed  too  far  from 
the  shaft  hangers  spring  the  shaft,  thus 
wasting  power  and  perhaps  heating  the 
journals.  Small  pulleys  waste  power  also, 
as  they  necessitate  straining  the  belt  too 
tightly. 

AUTOMATIC  DEVICE  FOR  TURNING 
OUT  ELECTRIC  LIGHTS 


Merchants  will  find  convenient  a  device 
which  will  automatically  turn  out  the  elec- 
tric lights  in  their  show  windows  some 
hours  after  they  have  left  their  places  of 
business. 

Such  a  device  is  shown  in  the  sketch  and 
may  be  rigged  up  accordingly.  An  alarm 
clock  and  a  knife  switch  are  the  essential 
parts  required.  A  in  the  diagram  is  a 
string  having  one  end  tied  around  tlie  switch 
and  the  other  end'  tied  to  the  alarm  wind- 
ing key  on  the  clock  which  has  the  bell 
removed.  When  the  alarm  rings,  the  string 
winds  up,  thus  pulling  out  the  switch  and 


Tonu  Oat  Blectiic  Lights  at  Specified  Time 


SO  breaking  the  circuit.  If  a  merchant 
leaves  his  store  at  eight  oVlock  and  wishes 
the  lights  turned  off  at  twelve,  he  Just  sets 
the  alarm  for  twelve  o'clock  and  winds  it 
ap,  el0€ies  the  knife  switch  and  may  go 
home  assured  that  exactly  on  the  hour  the 
il^ts  will  be  turned  off.— Contributed  by  G. 
Bmietl  Noble^  South  Haven,  Mich. 


The  apparatus  shown  in  the  illustration  is 
used  for  drilling  lioles  in  glass  plates  such 
as  are  used  in  static  machines.  The  frame 
is  very  easily  made  and  the  sketch  explains 
its  construction. 

Procure  a  copper  or  brass  tube  the  size 
of  the  hole  it  is  desired  to  drill  in  the  glass. 


Cf^TIRON  VIKiHtR-^  B 
FOR^NEIOHT 


:^. 


BOW 


WRK  TO 
CORHTO     ^^SL     A^  ^^^ftOlM  plate 

HOLBPIATE 

GLASS  PLATE' 
Drilling  Holes  In  Glass  Plates 

and  bore  holes  in  the  crosspicces,  A  and  B, 
Just  large  enough  for  the  metal  tube  to  pass 
through  and  have  room  to  turn  freely.  If 
those  holes  are  too  large,  the  hole  drilled 
in  the  glass  will  not  be  round,  nor  of  the 
size  desired;  if  too  small,  the  tube  will  not 
turn  freely. 

Make  a  bow,  such  as  a  boy  uses  for  shoot- 
ing arrows.  Pass  the  tube  through  the  hole 
in  the  upper  crosspiece  of  the  frame  and 
make  one  turn  around  the  tube  with  the 
string  of  the  bow,  as  at  C.  Then  pass  the 
tube  on  through  the  hole  in  the  other  cross- 
piece.  Fasten  a  weight  on  the  top  of  the 
tube  as  at  D,  and  the  apparatus  is  ready 
for  use. 

Fasten  the  frame  on  a  perfectl}*  flat  table, 
put  the  glass  plate  under  the  framework 
and  fasten  it  down  with  nails  driven 
through  corks.  Put  a  small  quantity  of 
emery  dust  moistened  well  with  tun>pntine 
into  the  tubt»  and,  grasping  the  bow,  saw 
back  and  forth,  so  causing  the  tube  to  rt;- 
volve  alternately  toward  the  right  and  left. 
In  a  short  time  a  clean  round  hole  in  the 
glass  plate  will  result— Contributed  by  W. 
J.  Slattery,  Emsworth,  Pa. 


CEnENT  FOR   SLICKINO   LEATHER 
FILLET  ON  BRA55  PATTERNS 


DEVICE   FOR  TESTINQ    VACUUM 
OAIX1E5 


ftl.l: 


!    !•:• 


r,.ir.-   IH-.-.V..X.   l-I 

Bi«'I<'  (■>■  M-tilri(t  II  jii" 
Iriill  uii'l  ri'iiiiiif:  oi-i-r 
nr-My'iiif.  W":!  ttii-  I 
'•i-iM-iiT  n-[]l  flow  lM-( 
Itrifx.  \V'>J'-ii  f'l'l  iiii 
U-  n.(ii<,v«!  with  II  t 
lit  Nfiiriti'  lit  liirjii-iitlii 


ikI  S  luirU         Tbe  llluitlrntiuii  Kbow*  a  derlcv  i 

lif  a  coTTpaiHindviit  of  Power  for  tesUoK 
vacuum  f^upett.  It  conslstii  of  a  plec«  of  4- 
In.  pipe,  onpped  at  each  end  sod  Upped  fcr 
nve  H-li>-  Dipples  aa  follon:  No.  i,  Itn 
Keam  fnlet;  No.  2,  for  tbe  coaienmtA  dilp: 
Xi>.  3,  blgh  pr«fisuro  gange  conncctbm  ftm 
n-hk'h  the  bigb  premuca  maj   te  tntad; 


•  III  iul'i  iirrliiM.  und 
r>>>il  of  tbfr  [irot>er 
fur  ttjf  inirpOHe  la 
■  lit  nlr<'  into  a  Hteel 
I  l(iiii!u-n  liunifr.  In 
tt'Tii  flliibtly  iitf  the 
'^•n  til"  l<>alh(>r  and 


I  (^m<-iit  mny 
w;iHte  •HiakMl 


^   ^   ^ 


MOTORCYCLE    FOR   SHOP   POWER 

III  oiii-  uf  your  "^lioii  iiot<ti"  In  tbo  5Iay 
ijuiiilH'r  I  ii<il1<->'  till-  urtii'li'  of  uMne  ii  motor- 
i-yiU-  fur  Kbofi  Mmr  liy  pliiclne  U  on  ii 
fliiiiil  iiriil  iiiutii-riiijK  III"  (Irlvi-  u'iKH'i  to  u 
Hhiift.  r  ilo  lint  u-isli  til  crlllfiMi-  tlilx  nrtli-le, 
iiH  I  lliiiik  H  vi-ry  j.'"'"l,  Imt  iiicn-ly  offer  n 
Miit.'t.'<-)'tliiii  iiikI  I'tJi'IoHi'  II  ilnnvliit;.  It  Ir  n 
w<-[l  hiKiwii  fiK't  lliiit  It  i:i\n-i-UK\nc  tii'BtR  op 
vrry  miiiilly  in  If  ••w»  rli'-lnicllnii  unlPBK 
<'<H>lc<l  clthiT  liy  wiit<-r  <ir  iilr  r'UdHiit:  flnn 
(111  till'  lyliiiilir.  Ki.r  iiiotonycJi'  \iiu-.  tbe 
iilr-('(iiil<'il  Is  i,'i'ii"rii1ly  iidoplc-il  tiifnuxe  lt« 
niplil  lui.Hsiip-  ibruuuh  tbe  uir  cquih-k  the  air 


Xon.  4  and  5,  counectlona  to  the  two  vanmn 
IfuuKeK.  one  of  wbicb  Is  a  standard.  In 
uperutloti,  Hteniu  U  admitted  throngb  tbe  ll» 
Kti'om  inlet  till  Ilie  hlgb-preaaiire  Kange  rFK- 
isten)  100  llw,  prefwnre,  wfaen  the  Bteam  bi 
tunied  oir  and  raid  water  applied  to  tbt 
iiutHiile  of  tlip  pipe.  Tlils  eondenaea  tbr 
Hteniii  iind  forms  rarloua  amounti  nl 
riicuun).  Tbe  fcnuge  under  teat  can  b*  oom- 
IHircd  with  the  Mtuiidard  gauge,  and  roirec- 
tlOIIH  itolod. 


niiind  mill  Itirmidh  tlie 


MAKING    BLUEPRINTS  PROfl  PEN* 
CILED  DRAWINGS 


<il  ii. 


•  HhKT 


fiiii.  im  hIiowti  liy  my  dritwln;:.     If  IIiIh  )i1i)11 

\n  iiHiil  nlmi,  1  M<i'  Tin  n'tiKiiti  why  tlie  itM-  of  ii 

tiiiiliircyi'tc  for  itbop  work  siinuid  not  tie  n 

"cenH.— Contributed  by  Preiitke  P.  Arery, 

virood,  S.  J. 


IlluoprintH  <-nn  lip  made  from  pencil  drav- 
liii:ii  liy  uRlni;  rapid  blueprint  paper,  a  pencil 
tnioltiK  and  good  Runllgbt,  an  exposure  of 
line  minute  only  being  necenary,  aaya  m  cor- 
n>ii[>ondent  of  tbe  American  UaAiliilab  whi 
reromiHPtidH  tbe  method  hlBhly  u  ilmtH 
aud   wholly  effldent.    The  2-a   an^  ^ 
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HOW  TO  BLUE  GUN  BARRELS 


A  HANDY  WIRE-SPLICING  TOOL 


The  gun  barrel  should  first  be  cleaned  free 
from  grease,  oil  or  varnish.  Dissolve  4V^ 
oz.  hyosulphite  of  soda  in  1  qt.  water  and 
make  another  solution  by  dissolving  %  oz. 
acetate  of  lead  in  1  qt.  water.  Mix  the  two 
solutions  and  heat  to  the  boiling  point  in  a 
porcelain  dish  or  stone  pot.  Warm  the 
cleaned  gun  barrel  and,  using  a  piece  of 
sponge  tied  to  a  stick,  smear  it  with  the  hot 
solution.  When  the  color  has  developed, 
wash  the  gun  barrel,  wipe  it  dry,  and  finish 
with  boiled  linseed  oil. 


HOW  TO    KEEP   SMALL  DRILLS 
FROM  BREAKING  EASILY 


Small  drills  will  not  break  so  easily,  says 
a  correspondent  of  Machinery,  if  at  the  sec- 
tion indicated  in  the  illustration  they  are 
drawn  to  a  straw  color.    This  treatment  re- 


Stimw  Color 


To  Keep  Small  Drills  Prom  Breaking 

duces  the  brittlcness  of  the  drill  at  that 
point  and  makes  it  less  liable  to  snap  off  in 
the  hands  of  the  men  and  boys,  who  are 
not  always  so  particular    about    handling 

tools. 


#•» 


TO  MAKE   DASH-POTS  NOISELESS 


Engineers  troubled  with  noisy  dash-pots 
may  profit  by  a  kink  practiced  by  a  corre- 
spondent of  Power,  who  says  the  dash-pots 
on  an  engine  he  was  operating  always 
slammed  when  brought  home. 

To  prevent  this  he  put  a  valve  on  the  end 
of  each  of  the  pipes  which  are  about  2  ft. 
long.  He  now  leaves  the  regulating  valves 
on  the  dash-pots  open,  and  regulates  by 
means  of  the  valves  In  the  pipes.  The 
plungers  are  brought  home  as  quickly  as 
before  and  there  is  more  air  to  act  as  a 
cushion  and  prevent  the  sound. 

The  same  writer  says  that  when  an  engine 
that  is  equipped  with  dash-pots  of  the 
leather-packed  type  Is  running  and  a  dash- 
pot  gets  to  bucking  iBid  water  will  not  help 
It,  It  can  be  temporarily  repaired  by  put- 
tlog  a  check  valve  on  the  end  of  the  pipe; 
tMs^flli  be  d<Wf  without  sbutUng  dowQ,     . 


The   illustration     shows   a    wire   splicing 
tool  which  will  be  found  useful.    The  de- 


^^ 


s 


\ 
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Three-Wire  Splice 


vice  is  used  In  making  a  three-wire  connec- 
tion.—Contributed  by  W.  H.  Cunard,  Ever- 
ett, Pa. 

JIQ  FOR  BORING  WRIST-PIN  HOLE 
IN  GASOLINE  PISTON 


The  parts  of  this  jig  or  fixture  are  as  fol- 
lows: B  is  a  boss  threaded  to  fit  the  lathe 
nose;  DD  are  cast  on  to  the  ends  of  X;  CC 
are  clamps  secured  by  bolts  EE. 

In  using,  the  fixture  Is  screwed  on  the 
lathe  spindle,  when  the  trunk  piston,  A, 
may  be  very  easily  set  in  position  for  bor- 


SIDE  View 


FRONT  VI  tW 


ing  the  wrist-pin  hole.    Many  sizes  of  pis- 
tons may  Ih»  machined  by  the  use  <il  <5\sa  <.«\ 
tlioso  jigs,  awA  N^XwiVi  ^^?C^  vcvoAa,  \5a5K^  '^'^^■ 


USEFUL    ARTICLES    MADE  OP 
WROUQHT-IRON  PIPE 


Pipe   and   fittingB   can   often    be   uBed   to 

advantage  by  the  tradesman  iu  constructing 

j^  fj^  articles     needed    about 

gu  -egfj  his    work    which    must 

be  both  light  and 
strong,  says  the  Metal 
Worker.  Nearly  every 
workman  can  construct 
these  various  articles 
according  to  his  indl- 
V  i  d  u  a  1  requirements 
and  perliaps  improve 
upon  them.  Those 
shown  here  are  in  the 
nature  of  suggestions 
of  the  adaptability  of 
the  material. 

A  Mhort  ladder  made 
of  %-!n.  iron  pipe,  con- 
nectiKl  by  T's,  elbows 
and  unions  Is  sliown  in 
Fig.  1.  The  ladder  is  so  constructed  that  it 
can  readily  b<*  takcfu  through  small  places, 
an  to  iMspert  tanks  in  attics,  or  couA-eying 
in  a  vehicle,  such  as  an  open  buggy,  the 
unions  being  placed  in  the  middle.     It  has 


hooks  on  tlio  top  so  that  it  may  bo  hooked 
ov«T  til*'  si(h»  of  a  tank. 

'I'ln'  railing  sliown  in  I'i;:.  2  is  made  of 
lU-1".  pip*'.  Spofial  railintr  lit  tings  are  used 
in   scn'wiiig     up   the     vortical     posts    with 


tlip'ads  and  tlh'  sid«'  rmls  are  oonnootefl  by 
rivvt»,  A  post  is  Im'M  to  tlie  fliwr  \>y  owe- 
^'ajfof  a  Sang:e  union  and  an  ornamental  oa^ 


surmounts  the  top  of  eadi  post.  The  raSBag 
is  both  substantial  and  neat  and  may  lie 
changed  and  adapted  to  almoat  any  reqnlR- 
uient. 

Five  pieces  of  ^-in.  plpe^  two  elbows  and 
a  T  were  used  to  make  the  horse  for  a 
drafting  table  shown  at  Fig.  S.  The  derlee 
is  light  and  adjustment  is  made  by  morlof 
the  middle  leg  backward  or  forward.  U 
may  be  taken  apart  and  set  op  at  another 
point,  if  desired  at  any  time. 


HOW  TO  TELL  STEEL  PIPE  FKOn 

IRON  PIPE 


It  is  so  often  difficult  for  users  of  pipe 
to  distinguish  iron  pipe  from  steel  that  a 
few  hints  on  the  subject  may  be  foond 
helpful.  The  scale  on  steel  pipe  is  very 
light  and  has  the  appearance  of  small  blis- 
ters or  bubbles;  the  surface  underneath  be- 
ing smooth  and  rather  white;  on  Iron  pipe 
the  scale  Is  heavy  and  rough.  Steel  pipe  sel- 
dom breaks  when  flattened,  but  when  It 
does  l)reak  the  grain  is  very  fine;  whereu 
the  fiber  of  iron  is  long  and  when  the  pipe 
breaks,  as  it  readily  does  In  the  flattenias 
test,  the  fracture  ls«  rough.  Steel  pipe  is 
soft  and  tough,  sayn  Domestic  Engineering, 
and  when  it  is  th resided,  the  threads  do  not 
break,  but  t<»ar  off.  It  reiiulres  very  sharp 
dies  to  cut  the  threads  on  steel  pipe  suc- 
cessfully, and  a  blunt  die  which  might  be 
used  witli  satisfactory  results  on  Iron  pipe, 
will  tear  the  threads  on  steel  pipe,  because 
of  the  softness  of  the  metal. 


#  > » 


DETERIORATION  IN  ORATES 


Tin*  principal  cause  which  contributes  to 
the  rapid  burning  out  of  the  grate  bars  in  a 
iuiiicr  is  the  action  of  the  furnace  heat. 
wiiicii  will  in  time  destroy  any  set  of  grates, 
hut  the  want  of  a  proper  flow  of  air  throupb 
tiic  grates  will  cause  overheating  whether  it 
occurs  through  too  little  air-space  in  the 
grates  tiionisclves,  or  by  these  spaces  be- 
coming:  obHtnurted  through  any  cause,  thn» 
preventing  the  cooling  effect  of  the  air  on 
its  passage  to  tlie  Are.  Another  reason  is 
found  in  the  impurities  of  the  coal,  and  es- 
pecially in  the  chemical  conibi nations  of 
sulphur  and  iron,  Avhich  impurities  are  found 
In  more  or  less  quanffty  In  all  coala.  Iht 
Practical  Engineer  says  any  coal 
toT\\\«  ^\i  ^^%\W  fu«ed  clinker  w|U  Ic^ 
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riOW  TO  REMOVE  GALVANIZED 

COATING 


The  coating  should  be  burned  off,  and  if 
the  galvanized  parts  are  to  be  welded,  the 
lH»at  for  welding  can  be  obtained  at  the  same 
time.  Heat  the  pipe  or  iron  to  a  white  heat 
and  use  only  plain,  clean  sand.  After  pre- 
paring one  end  for  welding,  says  a  corre- 
spondent of  the  American  Blacksmith,  plug 
the  opposite  end  so  as  not  to  burn  the 
pipe. 


^  > » 


HOW  TO  MAKE  A  PORTABLE 
SCAFFOLD  BRACKET 


A  pair  of  portable  scaffold  brackets 
whicli  can  easily  be  stored  out  of  the  way 
will  be  found  a  great  convenience  by  the 
tradesman  who  only  needs  them  occasion- 
ally and  usually  l>orrows  them  at  such 
times  of  a  carpenter.    The  bracket  shown 

7/ 
■7 
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lFiC.1 


in  the  sketches  takes  but  a  few  hours' 
work  to  construct  and  may  be  readily  set 
up  on  the  work,  says  the  Metal  Worker. 

To  make  the  bracket  use  a  2x4  stick  36 
In.  long  for  the  upright,  and  for  the  brack- 
et a  2x4  stick  48  in.  long.  Place  the  longer 
piece  on  top  of  the  shorter,  as  In  Fig.  1, 
and  spike  them  together  with  two  20- 
penny   nails,  driving  the  nails  in  as  near 


the  outside  as  possible.  Bore  a  %-in.  hole 
in  the  short  piece,  directly  under  the  top 
piece,  as  in  Fig.  2,  and  pass  an  iron  hook. 
Fig.  3,  through  the  hole.  The  hook  should 
be  made  of  %-in..  bar  iron,  9  in.  long  and 
drilled  for  two  %-in.  bolts.  Make  the  hook 
part  2  to.  \ong  and  bolt  It  directly  to  the 


top  bracket,  as  shown  in  Fig.  4,  allowing 
the  hook  part  to  extend  about  an  inch  from 
the  back.  With  10-penny  nails  attach  1x6- 
in.  diagonal  pieces  near  both  ends  of  the 


bracket,  nailing  securely,  and  the  device  is 
then  complete,  as  in  Fig.  5. 

In  fastening  the  bracket  on  a  building, 
cut  a  hole  1  in.  wide  and  3  In.  high  into 
the  sheathing  close  to  the  stud.  The  bracket 
can  be  unhooked  easily  from  this  position. 
The  dfvice  will  be  found  both  cheap  and 
light  and  also  a  time-saver. 


KEEP  OIL  OUT  OF  BOILERS  AND 
FEED  WATER  HEATERS 


Many  boiler  experts  insist  that  oil  or 
grease  inside  a  boiler  or  heating  surface  is 
far  worse  than  the  ordinary  scale  deposited 
from  the  water,  in  cutting  off  heat  from 
the  water  and  overheating  the  boiler  plate. 

Tests  have  been  made  to  show  this,  says 
a  writer  in  Page's  Weekly.  When  the  tem- 
perature of  the  water  was  made  to  rise  rap- 
idly in  a  clean  boiler,  the  difference  in  tem- 
perature between  the  boiler  plate  and  the 
water  did  not  increase  at  the  same  rate, 
showing  that  the  heat  passed  through  the 
water  nearly  as  fast  as  received.  With  a 
very  high  evaporation  of  steam  per  hour  in 
a  clean  boiler  there  was  little  danger  of 
overheating  the  metal.  But  covering  the 
inner  surface  of  the  metal  with  a  thin  layer 
of  heavy  mineral  oil  and  evaporating  about 
as  much  steam  as  in  the  first  place,  the  fire 
sidt  of  the  boiler  plate  was  392°  hotter  than 
the  water  side.  The  plate  itself  must  have 
stood  a  temperature  of  about  G30'  F.,  at 
which  iron  and  mild  steel  weaken  and  are 
easily  broken.  Any  flaw  in  the  plate  would 
of  course  add  to  the  danger. 

Hence  for  safety  and  economy,  when  ex- 
haust steam  is  mixed  with  the  feed  Tjr<sA.<8:x^ 
use  feed  water  l\^«A^x%  Vck  '^XsX^Xv  XJevfe  ^\.^"ftwv 
Is  on  one  %\de  ot  \JSi^  XxsXife^  ^^^  ^^'^  ^vjNsst^ 
to  be  \ieate<!L  on  \\x^  o\>dl^t,  M  va«sN«5^^* 
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DRILLS    SHARPENED    BY    POWER 

MACHINES 


Cost  of    Sharpening    Greatly  Reduced-  No  Longer 
Necessary  to  Upset  a  Half-Foot  of  Stock. 


The  slmrponinjj  of  drills  by  machine  is 
rapidly  supiTsodin^  the  old  practice  of 
shnrpi'iiinj;  by  hand,  jiot  merely  because  It 
is  easier,  but  because'  of  the  great  economy 
thereby  effecte<l.  Various  methods  of  sharp- 
ening were  formerly  in  use  in  mines,  says 
T.  II.  Proske,  in  the  Mining  and  Scientific 
Press,  and  all  were  laborious  and  expensive. 
Usually  tlie  cross  bit,  Avhich  took  the  place 
of  the  single  bit  in  the  mod«»rn  air  drill  from 
tlie  first,  Avas  upset  to  twice  its  normal  size 
for  from  6  to  8  in.  at  one  end  iu  order  to 


Type  of  dnll  oM>d  in  Rocky  moaotaln  minlns  districts.     CrosS' 
formed  btr  welded  onto  octagon  bar;  abanic  forgied  to  amall  bnahiog. 


Type  of  drill  urcd  in  MIcbigan  copper  and  iron  mloc«.    Longeron 
npaet  in  bolt  apart  ting  marbloe  from  octagon  bar. 


^ 


Type  of  drill  aa  made  wiib  a  Power  Drill  Sbarpennr.  Crom  upucl 
3  incbrs  long  from  ronnd  bar:  no  forging  down  of  hhank.  as  chock 
boBbing  is  large  enough  to  take  the  full  Mkc  of  bar:  the  most  economi- 
cal dnll  that  can  be  made. 

liave  a  long  stock  to  us«»  in  redressing  the 
l)it.  When  this  ujjset  portion  was  work(Hl 
down,  the  bar  was  again  uj^set. 

In  some  Michigan  mines  a  bolt-upsetting 
machine  was  installed  t<»  do  this  upsetting, 
but  the  cxi>ens('  was  prohibitive  of  this  i)rac- 
tice  beroniiiig  general.  Then  steel-makers 
began  to  luanpracture  rross-fornied  bars  of 
steel  which  were  cut  into  the  retiuired 
lengths  to  be  welded  in  th(*  bars.  This  prac- 
tic(>  is  g(>nei*:il  in  IUm-Uv  mountain  mining 
districts,  and  while  somewhat  cheaper,  is 
still   expensive. 

I'ntil  the  a<lvent  of  power  drill  sharpen- 
ing machines  it  is  saiil  that  no  two  mines 
used  the  sann*  kind  of  drill.  There  was  no 
ecoiioiny  in  the  g'iug<*  used.  Often  the 
starter  »l"ill  would  be  3^i:  in.  wide  and  drop 
li  in.  in  ;^au;:e  for  each  su<*ct'ssive  l(»nKth. 
Out  of  this  chaos  the  machine  metlnkl 
brought  system.  It  \.'as  determined  that  for 
I'/i  in.  powiler,  a  1  7-10  in.  hole  at  th<»  bot- 
tom Is  suffl<*iently  larir<':  that  the  strength 
of  the  ])owder  can  W  lncn*ased  more  cheaply 


than  the  size  of  the  hole,  and  that  th€ 
gauge  should  not  vary  more  than  ^  in.  Sop- 
posing  a  9-ft.  hole  were  to  he  put  down  with 
four  lengths  of  drills,  the  sixes  would  be 
as  follows:  Starter,  1%  In.  wide;  snccei- 
sivc  lengths,  1%  in.,  1^  in.,  and  1%  in.  wide, 
respectively. 

A  3-in.  cross  is  sufficient  where  tlie  ma- 
chine is  used  and  the  sharpener  will  tcirgt 
the  (rross  and  bit  on  the  end  of  the  bir 
without  hand  labor.  One  man  using  such  ■ 
machine  can  sharpen  from  200  to  800  per 
cent  more  drills  than  he  can  8haTi>ea  bj 
hand. 


SOME  GOOD  RECIPES  FOR  CEHENT 
FOR  LEATHER  BELTS 


(1)  Soften  equal  parts  of  good  hide  glue 
and  American  isinglass  in  water  for  10 
hours.  Then  boil  it  with  pure  tannin  until 
the  mass  is  sticliy.  Houghen  the  surface  of 
the  belt  Joints  and  apply  the  cement  hot 

(2)  Digest  1  kg.  of  finely  shredded  gntta 
perch  a  over  a  water  bath  with  10  kg.  ben- 
zol until  thoroughly  dissolved,  Ithen  stir  In 
2  kg.  of  linseed  oil  varnish. 

(3)  Dissolve  (K)nipletely  1%  kg.  finely 
shreilded  indla  rubber  in  10  kg.  of  carbon 
bisulphide  by  heating  and  while  still  hot  add 
1  kg.  shellac  and  1  kg.  turpentine.  Heat 
again  until  the  last  two  Ingredients  are  dis- 
solved. 

(4)  }:)issolve  at  a  moderate  heat  1  kg.  best 
glue  in  1M>  kg.  of  water  and  thicken  to  the 
consistency  ()f  syrup.  While  this  mass  Is 
hot  stir  In  100  gm.  of  thick  turpentine  and 
5  gr.  cjirbolic  acid.  Pour  the  mixture  into 
flat  tin  pans  to  cool;  cut  it  into  pieces  and 
dry  it  in  the  air.  To  use,  make  the  cement 
litiuid  with  a  little  vinegar,  apply  to  the 
joint  with  a  brush;  place  the  two  ends  of 
the  joint  together  and  press  between  two 
iron  plates  heated  to  a  temperature  of  86*  F. 

♦•» 

PAINTED  PAPER  FOR  STEEL 


Ste(-1  surfaces  may  be  protected  with  ex- 
cellent results  by  covering  them  witti 
painted  paper.  The  method  employed  Is  to 
fir.^t  clean  the  steel  in  the  ordinary  way  and 
then  put  on  a  single  coat  of  a  very  sticky 
substanct*.  upon  wliich  paraffined  paper  Is 
ne.xt  laid.  Any  color  paint  desired  may  w 
us(>d  for  i)ainting  over  the  paper.  Holes  cut 
in  the  paper  allow  the  rivet  heads  to 
througli  and  the  heads  are  then 
wUU  cavs  of  the  paper  and  palnMi 
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HOW  TO  MAKE  A  SMALL  AIR 
COMPRESSOR 

Anyone  possessing^  or  able  to  obtain  an  old 
bicycle  pump  can,  without  much  difficulty, 
mflke  a  small  air  compressor  which  will 
pump  a  bicycle  tire  or  run  a  toy  steam  en- 
gine. The  next  thing  necessary  is  a  pulley 
about  8  or  9  in.  in  diameter  and  2  in.  thick. 

Mount  this  pulley  on  a  piece  of  %-  or  %-ln. 
steel  rod  for  a  shaft.  Bend  about  2  in.  of 
one  end  of  the  shaft  at  a  right  angle  and 
force  the  rod  through  a  hole  in  the  center 


Air  Compressor  Made  of  a  Bicycle  Pump. 

of  the  pulley,  hammer  it  into  the  wood  and 
fasten  it  with  a  staple. 

Remove  the  handle  from  the  bicycle  pump, 
heat  the  end  of  the  piston  rod  to  a  bright 
glow  and  hammer  it  flat.  Drill  a  hole  in 
the  flat  part  large  enough  for  a  nail  to  pass 
through  easily.  To  the  foot-piece  on  the 
bottom  of  the  pump  solder  a  hinge  and  then 
screw  the  loose  part  of  the  hinge  to  the 
baseboard  which  is  constructed  as  shown  in 
the  illustration. 

In  putting  the  compressor  together  mount 
the  shaft  of  the  pulley  on  pieces  of  sheet 
brass  having  holes  drilled  to  make  an  easy 
fit.  These  pieces  of  sheet  brass  should  be 
screwed  fast  in  a  hole  in  one  end  of  a  2  x  4 
In.  tlnber  2  ft  long,    NaiJ  the  end  of  the 


piston  rod,  through  the  hole  drilled,  to  the 
pulley  and  belt  l^hatever  means  of  generat- 
ing power  you  may  have  to  the  air  com- 
pressor which  is  now  complete.  A  small 
electric  motor  will  work  the  apparatus  nice- 
ly for  pumping  bicycle  tires  or  other  work 
of  that  nature.— Contributed  by  E.  H.  Klip- 
stein,  East  Orange,  New  Jersey. 
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CASTING  ALUMINUM  FOR  PATTERN 

WORK 


Casting  aluminum  for  pattern  work  is  a 
matter  that  is  constantly  assuming  greater 
importance,  says  the  Mechanical  World,  and 
there  is  a  demand  for  general  information 
on  the  subject.  It  is  important  to  make  the 
mould  suited  to  the  casting.  For  instance, 
a  plain  bar  can  be  molded  up  as  hard  as 
may  be,  and  if  well  vented,  will  come  out 
perfect  On  the  other  hand,  a  thin  ring, 
unless  molded  up  soft  enough  to  allow  the 
metal  to  compress  it,  will  be  sure  to  tear 
apart.  Hence,  wherever  the  metal  is  to 
inclose  the  sand,  this  must  be  left  as  soft 
as  possible,  to  allow  for  compression  during 
the  cooling  of  the  casting.  Ram  the  sand 
as  little  as  possible,  use  as  dry  as  possible, 
vent  freely,  and  you  are  pretty  safe. 
Aluminum  is  quite  brittle  at  the  critical 
temperature,  hence  the  least  strain  at  that 
time  injures  it.  Cores  should  be  soft,  and 
coated  with  graphite.  The  sand  should  be 
new,  and  while  no  facing  is  necessary,  a 
good  dusting  with  soapstone  can  be  recom- 
mended. The  slicking  tool  should  never  be 
used  on  a  mold. 

Melt  the  aluminum  in  a  plumbago  cruci- 
ble, previously  rubbed  up  with  graphite. 
When  the  metal  is  melted,  it  should  be 
poured  at  once.  Gates  should  be  wide,  and 
of  a  generous  area.  Big  feeder  heads  are 
not  advisable,  as  they  do  not  feed,  but 
rather  draw  away  the  metal  from  the  cast- 
ing. The  metal  should  not  be  too  hot,  a 
good  claret  color  is  sufficient,  when  ob- 
served by  putting  aside  the  skin  with  a 
stick.  Fluxes  are  unnecessary;  occasion- 
ally, however,  cryolite  may  be  used  to  ad- 
vantage. All  sodium  salts  should  be  kept 
away.  Zinc  can  be  added,  though  the 
metal  should  not  be  sold  as  an  aluminum 
casting.  Up  to  15  per  cent  can  be  used 
safely.  Tin  also  should  not  be  added  to  the 
aluminum. 
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Cn.MIENT  FOR  STEAM  PIPES 

Kul»  :!»i  liiu-  ij«*  possihlo.  litliarco.  2  pdrt*. 
po\\*K';>»fl  «>!ak(M  liiin».  2  parts:  saml.  1  part- 
Mi\  i!i»'  ni-i-is  Willi  n  siinri«*iit  qmntlH'  •? 
ho\  !in«««>ftl  oil  v:inii<ii  to  fonu  a  utiS 
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HOW   TO  FILTER  WATER  FROM 

QA50LINE 


Fine  wire  gauze  will  not  remove  water, 
but  if  a  chamois  skin  pocket  be  carried  by  a 
gauze  on  either  side  and  placed  between  the 
gasoline  tank  and  the  carburetter,  all  dirt 
and  water  will  be  removed,  says  the  Motor 
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Age.  The  arrangement  should  be  on  the 
order  of  the  device  shown  in  Fig.  1,  so  that 
the  water  may  settle  into  a  separator,  and 
be  drained  off.  The  separator  should  be 
about  4  in.  long  and  2  in.  in  diameter. 
If  this  is  drained  each  day  no  water  will 
reach  the  carburetter  unless  the  chamber 
becomes  filled,  which  could  only  be  occa- 
sioned by  rain  entering  the  fuel  tank  as  the 
gasoline  itself  of  a  day's  usage  would  not 


contain  that  quantity.  The  strainer  placed 
between  the  tank  and  the  carburetter  is 
better  than  one  placed  at  the  tank,  for  the 
reason  that  in  the  latter  dirt  and  water 
Av«uld  be  forced  through  the  tank  strainers 
by  the  impact  and  weight  of  the  fuel  enter- 
ing, while  in  a  strainer  placed  between  the 
tank  and  the  carburetter  the  fuel  is  strained 
slowly,  in  fact  as  slowly  as  it  is  used.  A 
tirst-class  water  separating  strainer  is  shown 
in  Fig.  2.  At  the  bottom  of  the  separating 
chamber  is  a  needle  valve.  On  this  valve 
is  a  metallic  float  of  such  a  weight  as  to 
sink  in  gasoline  and  just  float  in  'water. 
When  the  chamber  is  filled  with  gasoline 
the  valve  is  seated,  but  as  soon  as  water 
collects  the  fioat  is  lifted,  opening  the  valve 
and  letting  the  water  fiow  out  until  the  gas- 
oline comes  to  such  a  level  that  the  valve 
seats.  The  device  has  the  gauze  and  chamois 
strainer. 

#  < » 

HOW  TO  PILE  RAILROAD  TIES 


The  proper  method  of  piling  railroad  ties 
is  shown  in  the  accompanying  illustration. 
Each  pile  contains  either  25  or  50  ties  built 
up  in  alternate  courses  of  two  and  seven. 


The  Way  to  Pile  Railroad  Ties 

Two  ties  are  first  laid  on  the  ground  some 
distance  apart,  then  seven  others  arc  placed 
across  these  and  so  on  to  the  top,  where 
the  last  cour»e  is  laid  to  form  a  watershed. 

#  > » 

HEAT-RESISTING  CEflENTS 


m§.z. 


1.  For  cementing  joints.  Make  into  a 
thick  paste,  asbestos  powder  and  liquid  sili- 
cate of  soda.  This  cement  will  withstand 
a  very  high  temperature. 

2.  For  stoves  and  ranges.  Use  fire  clay 
and  a  solution  of  silicate  of  soda. 

3.  T1h»  following  cement  will  resist  white 
heat:  I'lilverized  clay,  4  parts;  plumbago, 
2  parts;  iron  filiai^s,  free  from  oxide,  2 
parts;  peroxide  of  manganese.  1  part;  borax, 

Vj  part:  sea-salt,  Ms  part;  mix  with   water    ^ 
to  a  thick  paste  and  use  inuuQdV\\fcVs .  ^^R»^. 
graduaWv  t\\\  ^^.  e^om^^  \jk«8ccV5  ^»  '^  ^VvV^ 
heat.    T\i\a  ce nfewX.  \%  t^^^qxsnxsn^:^^^^  Vr 


HOW    TO  PAJNT  CEMENT  FLOORS 


In  ord'fr  to  roiijjhffn  tho  surface  of  the 
flc>or  tu}  tlial  th«.'  jiuiiit  will  hold  on  wcrii  and 
HiK^i  to  t'UiiUi:*'  any  cranKtie  lime  oontaiued 
ill  th<*  f'rnjfrrit  into  hur:nleKK  Knlphate  of 
/  Iini«',  tlif  fiffftr  Hhoiild  firKt  be  treated  with 
a  waHh.  If  it  iK  only  a  few  months  old,  a 
waHh  r.'onKiKtin;^  of  12  fluid  ounces  of  vitriol 
and  one  ;;ullon  of  water  mixed  in  an  earth- 
en or  kIuhh  v«-*»el,  allowfffl  to  cool,  and  then 
applicMl  with  a  lar«e  fiU.-r  bruBli  or  a  8wab 
made  of  rot  ton  waste,  will  produce  the  de- 
Hin?d  result H. 


parts  by  meftsnre  with  bard  drjfng  floor 
varnish  of  aiiproved  quality." 

On  cemf-nt  floors  thus  treated  the  paint 
will  wear  well  even  In  engine  rooms  and 
machine  sliops  where  oil  is  apt  to  be  qiillcd 
over  it. 


♦♦ 


HEATING  TIRES  WITH   CRUDE  OIL 


The  Illustration  shows  an  apparati|s  nsed 
for  heating  locomotive  tires  with  crude  oil 
as  a  fuel.  With  this  process  it  takes  only 
about  six  minutes  to  heat  one  tire,  about 
two  gallons  of  oil  being  used. 
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Heating   Locomotive  Tires  With   Crude  Oil 


AfttT  llio  wiish  lins  Immmi  on  24  lioiirs  :i])- 
pl.v  M  priiniti;;  of  w«Ml-s('tthMl  niul  W4*ll-:i^('d 
niw  liiisiMMl  oil  Miul  Ut  stjiiul  for  a  wtM»k. 
TImmi  ap)»iy  i\  coiit  of  ^ood  linsi'(>(I  oil  paint, 
pn*fi*riil)l.v  with  m  pnro  load  aiul  vAiw  liast*. 
I{ii1>  in  well  an<]  linisli  with  a  hard  (1ry!n;r 
ttr.or  paint  of  tlio  irraih*  ns<Nl  on  H  rry  boats, 
says  tiio  Tainti'i-s'  Maua/Jno.  and  adds: 

**lf  snrh  a  floor  paint  is  to  Im>  of  h>ad 
color  or  si)rn<'(>  color,  it  is  best  niadt*  on  a 
base  of  equal  parts  of  lead  and  zinr-  in  oil. 
thinned  with  eqnnl  parts  of  turpentine  and 
Jit /mil  b)  IiriiNliin;;  eonsistoney,  \\\\Uh\  \o 
tfU/t   ri^fjulivuivnts,    aiul   thou    mVxed  cv\ua\ 


1Mie  niothofl  of  using  the  Apparatus  i* 
very  simide.  if  a  tire  Is  to  be  heated,  tUe 
whet*]  is  Jacked  up  for  several  inches  off 
the  ;;ronnd.  then  the  sheet  metal  hoods  are 
])lace<l  all  the  way  around  the  tire,  leaving 
but  a  small  space  at  the  bottom  for  the 
burner  to  bo  Inserted.  A  ple<^  of  llghtt>! 
wast<»  is  then  plncc«l  directly  in  front  of 
the  burner  and  the  oil  and  nlr  turned  on. 
the  amount  of  each  l>eliig  dotenuined  by  tbr 
operator. 

Tin*  con  St  met  Ion  of  this  device  la 
\A\\n\v  iEv\\\V  ^Vvwvle.    Vor  the  oil  taa 


Tbe  baraer  Is  connected  to  tbe  tank  by  two 
hose  pipes  encb   abont  30   ft    long.     Onl^ 
about  SO  to  80  lb.  air  pressure  is  required 
to  operate  tlie  burner. 
This  tire  beater  is  In  an  In  several  rall- 


itlni  TlrM 


road  shops  about  the  country  and  has 
proved  very  sattstactory  as  a  quicit  and 
cheap  method  o(  removing  and  setting  tires. 
-Contrlbnted  by  0.  E.  Baidwin.  634  D  St, 
San  Bemardino,  Cal. 


HOW    TO    HAKE  A  CANVAS  BELT 
JOINT 

In  rooms  where  there  is  so  much  damp- 
ness and  steam  tliat  rubber  belts  are  affect- 
ed tbereby  and  come  olT,  canvas  belts  can 
t>e  substituted  and  wit]  be  found  to  worii 
very  well,  says  the  Practical  Engineer. 

These  belts  may  t>e  mended  In  the  fol- 
lowing manner:  Place  a  tin  template,  hav- 
ing holes  the  right  distance  from  the  sides 
and  ends,  on  tbe  end  of  tbe  lielt,  square  It 
off,  marlc  tbe  botes  and  punch  them  with  a 


.^<:p 


1  D 


long  pin  having  a  tapered  point.  This  pin 
is  better  than  a  i>elt  punch,  as  tbe  punch 
cuts  awny  and  weakens  the  belt  and  the 
hook  will  pull  out.  Use  a  book  with  a  good, 
and  quick  point  It  is  a  good  idea  to  keep 
templates  for  different- si  zed  belts  on  band. 
The  wide  ones  should  have  more  boles. 


SUB5TmJTE  FOR  PURPLE  LAKE 

Purple  paint  Is  so  rarely  used  that  It 
does  not  pay  tbe  average  painter  to  bny 
a  can  of  purple  lake  when  he  needs  but  a 
little.  If  he  will  add  Just  a  touch  of  ultra- 
marine or  cobalt  to  bis  carmine  and  gtase 
as  for  carmine,  or,  add  a  touch  of  Prus- 
sian blue  to  the  ground  and  glaze  with 
clear  carmine,  the  rt^suits  will  be  satisfac- 
tory.—From  John  L.  Whiting  ft  Son's  Book, 
"What  Else  to  Do." 


Haklav  •  CmMra*  BM  Jalmt 


Tl)e  amount  of  Portland  cement  used  In 
this  country  doabU«  iXMrah.  «mae  ■«!.  Vws 
yean,    l^st  -jeM  tt.  wowwhAwI.  \»  «««%  •*>»" 


MADE   A  VISE  OF  A  DOOR 


Whou  ii  vise  la  not  liutidj',  ntid  one  ts  noi: 
sti-oiiK  enough  to  liotil  lUc  work  with  hl8 
hands,  tlie  follow  in;;  kink  mu;  be  fonnd 
useful; 

A  gardener  who  was  repairing  a  lot  of 
old  hose  uiid  whose  onty  suitable  tool  was  a 


the  pipe  B,  which  telMcopn  the  %-bi. 
pipe  U. 

To  deterailne  the  heUjiht  at  which  to  place 
the  cup,  place  the  eugine  on  upper  ceatrr 
(vertical  engine)  and  place  tbe  end  ot 
shank  of  cup  the  length  of  the  enghie 
stroke,  plus  at  least  2  In.  above  the  face  ot 
elbow  D. 

To  determiue  thfe  length  of  tbe  li-tn.  pipe; 
place  engine  on  upper  center  and  cnt  pipe 
long  enough  to  reach  within  ^-In.  of  abank 
of  cup,  when  screwed  Into  elbow  D.  Tbe 
center  of  tlie  elbow  D  must  oe  plurab  on- 
der  the  center  of  tbe  cup  A,  th^br  allow- 
ing pipe  C  to  travel  up  and  dow:i  outside 
of  pipe  B  without  touching  it  at  any  point 

Only  one  otiway  should  be  cut  In  tbe  top 


UtIllzlBs  tbe  Door  u  a  VIh 


wrench,  could  not  got  the  old  couplings 
apart.  lie  uaked  me  to  bold  It  for  hlui,  but 
I  could  not.  liiHteud,  1  open(>d  the  bara 
door  and  tliruugb  tbe  crack  Iwtwecn  the 
door  and  tlii'  xidi'  of  the  casement  on  wblch 
It  WHS  hung  ptt-shcd  a  |iiece  of  lio!ic  up  to 
the  coupling.  Then  puHlird  the  iloi>r  lo.  and 
while  tiic  tMwlcui'r  held  it,  I  iinm.ruwcd  the 
nut  by  means  of  tin;  wrcncli.  There  an- 
many  Hrtlclcf  that  could  be  held  In  this 
manner.— C'ontrll  ml  111  by  Tliteiie  of  Colorado. 

HOHE-HADE  CROSSHEAD  PIN 
OILER 

A  very  satlwructory  crosslicad  pin  oiler 
may  be  made  like-  the  one  shown  in  the  il- 
hiKtralloii.  A  corn-spondcut  of  the  N'utioniii 
KnginciT  auyn  be  applied  Mich  an  one  to  a 
viTtlral  c'ligiiii'  sevf-ral  years  a«i>  and  it  Is 
Hilll  doing  goiHl  work. 

The  device  conxiHls  of  tin  oil  cnii.  A:  a 
piece  iif  %-ln.  pi|ic,  It;  u  |<lece  »r  %-ln. 
)iil>e,  C:  and  ii  «;-lii.  c11h)w  and  iiijiple  U, 
The  outer  end  {I'.t  of  Ihr  jtin  U  lapiHKl 
with  a  %-ln.  |.ii>i'  thread,  and  the  oil  duct 
IH  drilled  lis  Kliowu  iit  K. 

The  tup  In  Htiillimary  and  is  faMtcued  to 
till-  front  of  the  cylinder  or  enf^ne  frame 
by  a  bracket  over  the  i-t'Uter  of  the  elljow 
D.  The  tthank  of  the  cup  Is  drilled  and 
tapped  tor  H-la.  pipe.  Into  wblch  la  BCtewad 


croKsliend  pin  bnisH  and  It  xbould  extend 
lenglhwlse  to  wilhlii  an  cl;;hih  of  an  inch 
of  each  en<l.  Always  have  tbe  oil  duct  at 
the  top  ot  the  pin.  and  always  be  careful 
not  to  turn  the  pin  while  llKbtening  the  sat. 
If  tlu're  Ik  no  means  provided  for  holding 
it  In  position. 

Castor  oil  Is  an  excellent  preBenatlT*  for 
leather  belts  and  rata  will  never  tondi  baits 
filiated  w:tl)  It    Apply  the  oil  mm. 


A    POWER     TRAN5ni5SI0N    KINK     WRITINO  DETAILS  ON  BLUEPRINTS 


The  accompany  log  diagram  is  a  plan  auli- 
mltted  by  C.  J.  Case,  of  Jobnsonburs,  Pa., 
BliowinK  bow  be  sncceeded  In  ninnlng  a 
machine  rtqniring  40  bp.  in  the  oppoelte 
direction  from  the  line  shaft,  without  cross- 
ing the  betting.  The  l>aclc  of  tbe  belt  runs 
on  tbe  driven  pniley.  The  speed  maintained 
was  193  r.  p.  m.  The  direction  in  whicli 
each  pulley  revolved  la  Indicated  hy 


A  solution  of  75  gr.  of  potassium  orolats 
dissolved  In  one  ounce  of  water  is  excellent 
for  writing  details  on  blueprints.  The  fluid 
should  be  applied  with  a  pen  or  fine  brush, 
and  may  be  thickened  with  gum,  it  nec- 
essary. It  removes  tbe  blue  ground  of  the 
drawing  very  rapidly,  butthe  paper  should 
t>e  washed  well  afterwards  or  the  blue  will 
reappear,  and  the  writing  become  obscured. 


Running  a  Machine  Ibc  OpposKc  from  Line  StiaH  Without  CroKloi  the  Belt 


TO  EMPTY  GASOLINE  FROn 
BARRELS 

The  best  method  Is  to  syphon  the  gasn- 
Ilno  oat  with  a  rubber  hose,  says  a  corre- 
QOndent  of  the  Engineers'  Review.  To 
•tart  Vie  How  of  the  gasoline,  pmu;  a  string 
a  Onr  incbav  loager  Oian  the  bose  tbrough 


the  hose  bj  ineniia  of  a  plumnet  tied  to 
oue  end.  To  tiie  other  I'liU  tie  a  bunch 
of  rags.  Push  these  Into  the  end  of  the 
hose,  poke  the  hose  rag  end  first  Into  the 
l)arrel  to  Its  lowest  point,  hold  the  hose 
In  place  with  one  hand  and  pull  on  tbe 
string  wUtv  tbe  oftiw.  "^Veo.  SXia  tM^. 
come  out,  ttie  ftaTOWoft  ■w\v\  l^JCwr" . 


HoMT  to  Make  a  Portable  Electric  Heater 


Uy  ilarry  U-  TowBMBd. 


Anyono  can  make  the  portable  electric 
heuter  described  l>elow,  without  the  use  of 
an  ohuinieter  or  the  necessary  appairutus 
for  finding  the  resistance  of  wire.  The  con- 
struction is  very  simple  and  the  materials 
nnjuired  few  and  inexpensive. 

Select  two  boards  lT}i  in.  long  by  6%  In. 
wide  by  %  in.  thick;  dress  and  sandpaper 
one  side  of  the  best  of  the  two  boards. 
These  are  for  the  top  and  bottom,  and  must 
be  nice  and  smooth. 

Select  four  pieces  9^4  in.  long,  %  in.  thick 
and  1%  in.  wide;  these  pieces  are  for  the 
standards  that  hold  the  top  and  bottom 
boards  together.  They  must  be  set  or 
screwed  to  the  top  and  bottom  boards,  as 
indicated  in  Fig.  1. 

A,  B,  C  and  D  are  the  four  pieces  for  the 
uprights;  these  must  be  set  perpendicular 
to  the  bottom  board  and  must  fit  the  top 
the  same  as  the  bottom.  These  pieces  had 
bost  be  put  on  with  screws,  so  they  will  fit 
tightly.  In  Fiff.  2  is  shown  -  their  dimen- 
sions.    These  pieces  must  be  placed  so  as 


to  leave  a  marfriri  of  H  in.  on  the  sides  and 
no  Miiirgin  on  the  ends,  as  per  Fig.  1.  When 
this  is  ilone  av*»  have  a  frame  which  has 
neither  sld^s  nor  ends  excM'pting  the  four 
uprights. 

^^'e  can  now  wind  our  coils  for  the  heater. 
Cut  28  pieces  10  ft.  long  from  a  <*oil  of 
broom  wire:  this  wire  is  usihI  in  l)nx)ni 
factories,  and  It  is  also  used  by  tin- 
ners. It  can  l)e  bought  for  8  or  10  cents  a 
pound,  and  2\^  lbs.  will  be  enough.  The 
gauge  is  No.  19  B  and  S. 

Wind  eaeh  one  of  these  16-ft.  wires  upon 
a  '/ij-in.  iron  rod;  be  sure  and  wind  it  close 
and  tight,  so  that  when  you  take  it  oflP  the 
rod  it  will  present  a  closed  spring. 

After  they  are  all  wound  (14  to  each  set), 
they  must  be  Joined  together,  as  In  Fig.  3. 
Fourteen  at  these  coils  must  be  made  as  If 
^ere  one  coil,  as  per  eketcb,  and  U 


to  make  the  other  coil.  We  will  then  have 
two  coils  in  the  heater,  and  either  or  both 
of  them  can  be  turned  on  or  oflF  at  once. 

These  coils  must  now  be  pnt  In  the  frame 
so  that  they  will  not  touch  any  of  the  colls 
in  either  set  They  can  be  fastened  to  the 
top  and  bottom  boards  with  double-pointed 
tacks.    Care  should  be  taken  about  drlTlng 
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the  tacks  in  far  enough,  •because  if  they  are 
not  they  will  break  loose  and  make  the 
sides  of  the  coil  springs  touch  each  other. 
The  free  ends  of  each  set  of  colls  will  be 
used  for  connecting  up  to  the  circuit,  so  that 
they  will  not  be  cut  off. 

Cut  two  pieces  of  sheet  Iron  15%  In.  long, 
9%  in.  wide;  also  two  pieces  5%  In.  long  by 
9^  in.  wide  for  the  ends.  These  pieces 
should  be  perforated  with  a  ^in.  punch. 
The  maker  can  select  some  pretty  design, 
so  that  the  punchings  will  not  look  rough 
when  done. 

Fig.  4  is  a  home-made  fuse  block,  ^  In. 
X  1%  in.  X  6  in.  Binding  posts,  1  and  T, 
are  1  in.  high  and  are  larger  than  the  other 
ones.  The  current  comes  In  at  1  and  1'  and 
pas.ses  by  Avires  to  2  and  2',  thence  by  fuse 
wire  to  4  and  4',  and  then  by  wire  to  3  and 


3'.  The  only  binding  posts  that  we  will  use 
for  the  stove  will  be  4  and  4',  3  and  3', 
and  for  the  current  Intake  1  and  T. 

This  block  is  made  of  poplar  or  any  other 
kind  of  lum])er,  as  it  is  thoroughly  protected 
by  the  mica.  It  can  be  placed  about  11&  In. 
from  one  end  of  the  heater  and 
there.    After  being  fastened  bore  tour  ff 


and   3'  and   then  make  connections,  as  In 
Fig.  5. 

The  swltcties  cnn  be  placed  on  the  top  of 
the  heater,  opposite  tbe  fuse  block,  and  In 
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tbe  middle  can  l>e  fastened  a  convenient 
handle.  The  top  Tlew  will  be  like  Fig.  6 
when  completed. 

Before  the  sheet-Iron  pieces  are  put  In, 
the  four  standards  shonid  have  some  small 
strips  put  In  between  tbem  at  both  top  and 
bottom,  so  that  the  strips  will  not  fall 
throagh,  and  also  16  boles  shonid  be  bored 
In  the  bottom  board  In  the  center  with  a 
%-ln,  bit.  The  bottom  boards  should  bave 
a  small  leg,  diameter,  )^  In.  x  1  in.  long, 
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so  the  cold  air  can  circulate  to  the  heating 
apartment.  Then  place  tbe  sheet-iron  strips 
in  and  fasten  them  with  little  strips. 

The  colls  are  made  for  104  volts,  but  If 
tbe  wood  gets  too  hot,  paint  It  with  fire- 
proof paint  and  It  wilt  be  all  right  for  110 
Tolts.  Tbe  cost  of  such  a  machine  should 
not  exceed  TE  cents. 


The  ibeet-lron  pieces  should  he  mado 
with  as  many  holes  In  tbem  as  possible. 

Wben  tbrongh  using  a  square  wipe  all 
penplzatlon  marks  from  it,  and  occasionally 
pot  on  «  few  drops  of  oil.  Never  use  emery 
or'auidiiaiier  on  nickel   or  black  flnlshcd 


HOW  TO  BUILD  A  CONCRETE -HIZBB. 

To  build  the  concrete-mixer  shown  In  the 
illustration  line  a  cubical  wooden  box  with 
No.  10  sheet  steel  and  arrange  au  iron  man- 
bole  at  one  comer.  Mount  tlic  bos  on  two 
corners  or  trunnions,  one  of  which  is  a  piece 
of  3-Incb  pipe,  through  wliicli  water  Is  in- 
troduced and  the  other  of  which  Is  connect- 
ed to  a  hand-craok  by  means  of  a  gear-wheel 
and  pinion. 

Turn  tbe  manhole  up  to  receive  tbe  charge 
from  the  hopper  and  then  fasten  it  down. 
Revolve  the  box  a  few  times  to  dry  mix  the 
ingredients,  then  Introduce  tlie  proper  quan- 
tity of  wnter  by  hose  and  nozzle  through 
the  hollow  trunnion,  ac:!  revolve  the  box  as 
long  as  necessary. 


To  dlsciiargo  the  contents  into  a  wbcel- 
l)Brrow  to  be  transported  to  the  work,  re- 
move the  mnnbole  and  rotate  tbe  box  part 
way.  Do  not  bave  tlie  miser  piiiced  so  far 
away  that  a  long  trip  on  the  wheelbarrow 
is  necessitated,  or  the  liquid  will  separate 
from  tbe  material  and,  if  tbe  wtiecibarrow 
leaks,  will  run  out  and  reworiiing  the  con- 
crete will  be  necessary. 

This  apparatus  was  biglily  recommended 
by  Henry  W.  Edw:ird»  of  (Iraml  Juncti<i:i, 
Colo.,  in  a  paper  rend  before  the  Atlantic 
City  meeling  of  the  American  Institute  of 
Alining  Engineers. 

Ttic  following  paste  is  good  for  keeping 
wood  light:  One-fourth  pound  beeswax 
scraped  Into  one-half  pint  of  t^KlJew^^\^ft,  "VV 
It  la  wlsbed  Xo  O&tVeii  \.\us  -^wA  ttA-ii  \ivi»s«&. 


A  KINK  FOR  THE  LUBRICATOR 

The  following  kink  muy  be  old  to  eome, 
but  tlioao  having  never  tried  It  may  nse  it 
with  beneflt. 

Between  the  pump  cup,  A,  and  tiie  throt- 
tle or  Kteam-ehest  insert  the  valve  C,  and 
llie  ti-e  K.  lu  tlie  U-ln.  pipe,  F,  Insert  valve, 
D.  I'ipe,  y,  tups  tlic  ■•fill-up"  of  lubricator 
B  at  O.  Close  valve  C,  open  D  ami  pump  oil 
from  A  Into  lubricator.  The  condensed  wa- 
ter is  displaced  by  the  Incoralng  oil  and 
rises  through  pipe  X  and  la  carried  off  Into 
tbe  steam  pipe.  Thus  the  dratulne  of  the 
lubricator  Is  avoided. 

In  case  of  tbe  failure  of  the  lubricator 
and  It  Is  desired  to  oil  cylinder  by  band, 


Lubricator  Kink 


close  vftlve  1>.  open  C  and  pninp  oil  direct 
to  cylinder.— C'o II tri tinted  by  Ia*  Boyer,  Ok- 
tnulRei".  I.  T. 


SIMPLE  WAY  TO  FASTEN  A  ROPE 
TO  A  RING 

Make  an  ample-siKcl  loop  by  briildlna  tlie 
end  nt  llie  ro[ie  into  Ihe  ropi'.  This  niiiy  be 
done  by  paxstu);  tlie  end  of  tbe  rope,  whli'li 
xlioiild  b«  initwisti'd,  under  every  second 
Hirnnd.  euttiuR:  a  little  out  eiich  lime  to 
niJike  It  taper.  Then  roll  It  on  tbe  floor  with 
the  foot  and  a  neat  Job  will  result. 

To  ntlach  to  tbe  rin):  simply  pass  tbe 
loop  throHKh  the  rinc  and  Blip  the  loose 
end  of  the  rope  throuKh  the  loop.  Tbig  gives 
two  (hb.'knesses  of  rope  on  tbe  ring.  Is  easy 
to  put  oa  and  remove  and  as  there  Va  no 


knot,  tbere  Is  no  loose  end  of  rope  to  fadtfacr 
With.— Contributed  by  Paul  llcUlelu^ 
Hartatown,  Pa. 


COUNTERWEIGHT  FOR  DROP  OR 
SLIDING  DOORS 

A  cheap  and  good  counterweight  tor  dnp 
or  slidlnE  doors  or  tor  ttgbtener  pullers 
may  be  made  of  o  piece  of  S-ln.,  I.ln.  x 
6-ln.  gas  pipe  of  any  convenient  length.  Fst 
a  common  cast-Iron  washer  at  one  end,  or 
a  block  of  wood  vlll  do.  Bore  a  bole  throngh 
tbe  wood  and  pass  a  rope  through.  Tie  ■ 
knot  In  tile  end  of  the  rope  and  put  a  block 
of   wood   corresponding  to   the   flrat  block 


at  the  other  end  of  the  pipe  to  hold  the 
rope  In  the  center  of  tbe  pipe.  If  the 
weight  is  not  hoary  enough.  All  the  pipe 
with  anything  eonvenieot,  sand  will  do.— 
Contributed  by  F.  A.  Sustins.  Stevens  Point, 

WlE. 


It  Is  stated  Ibat  an  alloy  consisting  of  M 
per  eetit  copper.  G  per  cent  tin.  and  i  per 
cent  phosphor  iln — containing  5  per  cent 
phosplioruH- has  liepn  found  tbe  best  for 
ciistliifw  for  liydrjiulle  purposes.  The  addi- 
tion of  two  tmrts  of  lead  makea  the  metal 
I'ut  enxier,  but  tlie  castings  are  Bounder  and 
more  uniform  without  It. 


Shop  Xotos  for  1906  contains  all  the  nls- 
able  kinks  published  In  Popular  ]~ 
during  1906.     Price.  60  centi. 


All  11m  artlelM  ap* 
pcvtBK  Id  tkii  de- 
partatcnt  are  reprint 


SHOP  NOTES 


CoBtrlbBlloaa  to 
tlila  departDieot  ara 
Invited.    Ilyonhava 


CHINESE  METHOD  OP  MAKING  OIL 
SKINS  OR  SLICKERS 


Wbat  Is  called  oil  aklos  and  sonwesters  Is 
called  slickers  In  civil  life,  and  bave  a  dis- 
agreeable bablt  at  sticking  together  wben 
put  away  in  drj,  warm  weatber,  wblcb 
spoils  them   and   makes   tbem    less  water- 

Tbe  following  simple  formula  makes  tbem 
waterproof  and  when  tboronghly  dry,  you 
can  roll  them  up  and  put  weights  on  tbem 
and  they  will  come  apart  without  sticking: 

To  one  quart  of  pure  raw  linseed  oil  add 
two  fresh  eggs,  well  beaten,  and  mix.  Ap- 
ply with  a  rag  or  brush,  let  dry  and  give  a 
second  coat— Contributed  by  John  Rhodes 
of  the  U.  S.  S.  Denver. 


SWINOINa  RACK  FOR  HOSE 

A  hose  rack  tbat  will  swing  In  an;  direc- 
tion tbe  hose  Is  pulled  and  may  be  placed 
near  the  celling  and  out  of  tbe  way,  pro- 
vided tbe  DOKEle  bangs  witbln  easy  reach,  Is 


Hoac  Rack 
shown  Id  tbe  Illustration.  This  rack  can 
be  made  by  anyone,  declares  the  Wood- 
vorker,  and  at  trifling  cost.  It  consists  of 
a  Bwlnging  double  bracket  3  ft.  long  and 
with  the  sides  far  enongb  apart  to  allow  the 
hose  to  pass  freely  between.   It  Is  provided 


-with  arms  of  7x%-in.  half -round  sticks, 
smooth  on  top,  over  which  the  hose  Is  looped. 
When  the  bose  is  wanted,  merely  grasp  the 
nozzle  and  walk  away  and  it  will  come 
olT  readily. 


PORTABLE  WORK  BENCH  FOR 
PLUMBERS 

The  portable  work  bench  shown  In  the 
illustration  Is  descrll>ed  l>y  a  correspondent 
of   the    Metal    Worker   as    beln^    especially 


Plniai>cn'  Portabii 


■k  Bench 


convenient  for  plumbers.  The  top  of  the 
bench  Is  made  of  24-in.  poplar,  15  In.  wldi- 
and  G*^  ft.  long.  Four  long  screw  nipples, 
with  tlie  collar  half  of  tour  unions  on  tbe 
short  threads,  are  screwed  up  Into  boles 
Iwred,  as  shown,  through  floor  flanges  which 
are  screwed  to  the  under  side  of  the  top. 
To  set  up  the  bench  the  Btiindards  are  twist- 
ed upright  and  the  top  placed  and  the 
collars  of  the  unions  screwed  down  with 
the  hand.  No  lira<-es  of  any  tyiie  are  nec- 
essary lu  general  work  up  to  IVi-ln.  pipe. 
For  i>eDcheB  lo  he  used  regularly  on  1^  and 
2-ln.  pipe  some  form  of  i>riicc  easily  applied 
and  leaving  the  bench  still  of  tbe  quick 
knockdown  type  would  be  nn  improvement. 
For  starting  occaslonnl  threads  on  large  pipe 
tbe  thrust  strain  can  be  taken  care  of  with 
a  piece  ot  p\BLiiV.  \ti  \\i«  tivta^. 


HOW  TO  MAKE  A  SLED  BRAKE 

A  slc(]  1tnik<'  like  tliiit  kIjowii  In  the  sketch 
WHS  used  by  ii  <:()ri<'H[iotiiIoiit  of  the  Itlack- 
Hinltli  iitui  \Vli('olwrl;;ht  to  hold  loads  of 
12.000  III.  ill  tliR  mountains.  To  make  it, 
procueO  as  follows: 


SJcd  Braki 


Make  n  rollir  h  the  B.inie  n*  ii  Uoiille 
earn  roller  Toi  a  niikon  brake  onli  heailer 
I!rj  In  round  Irott  Ica^e  the  ind  R(]uari 
roi  leier  1  to  be  held  on  with  ke\  "Make 
rods  Binie  nt  for  i  naiion  brake  oiil*  mik*. 
nt  lo  loiiniit  nilh  do(,s  i  and  B  To  tnaki 
tilt  dof.".  tiki  II  pine  or  iron  %xZ  in  and 
thi  lent.th  mnut  depind  on  thL  width  of 
till  runner  tiiit  uittke  the  dug  V  on  the 
initldi  of  the  runner  about  12  In  long  Make 
I  K(|uire  turn  it  lli<  middli  Drnn  tbi>  end 
down  3  in  from  thit  turn  and  lit  It  comi. 
lit  4S  desreei  <^pm  the  md  and  weld  In 
n  pl.'<(  of  «le.l  Sliirim  m>  that  It  will  l>e 
1'  or  2  In  wide  nhire  It  uiiks  to  tlie  hot 
turn  of  till  shoi  Til  otlii  r  do;.  \  is  mndi 
th(  Kiiini  mn  o(  li  il  ii  Ioiik  enough  l> 
turn  OM  r  tin  rnnn  r  tit  the  top  and  meet 
tlie  M(  btir  1-  1b(\  are  (oiinicted  to  tin 
niiiiMf  with  I  ^  lilt  nhiih  niiist  1<  put 
In  «>  the  Know  will  turn  tin  nut  on  [n^teiid 
of  off 


CAT  HELPS  ELECTRICIAN 

l-isl  sprin;.-.  when  wiring  ii  house  for  elee- 
trie  i:ns  Hglilliig,  1  had  o<->'asl«n  to  run  a 
win'  betwi'en  n  i-hainbcr  Hiwir  and  the  i.'ell- 
in;.-  to  llL;ht  the  i- bund  filers  in  tlie  riKiiiin 
bi'lriH-.  The  KiiM  filters  bad  taken  up  Hoor- 
lii^'  ill  two  plai'es  aliiiut  15  fl.  npart.  a 
greater  dlslani-t<  tlian  I  iiinld  work  the  wire 
Ilil-iiugii.  An  ilitensliil  MpectHtor  wan  a  big 
yellc.w  I'liu cal.  ■■tf.xie-'  by  name,  and  I 
i-oTL^ludrd  to  hiii.rcss  liirii  into  the  s.Tviee. 
so  I  ili'd  a  I'halk  line  around  liN  body  and 
poililiil  his  nose  down  Inlii  tlie  hole  witll 
dire<Miiins  lo  '■sciil."  iiiid  he  ■■.s.-;itteil."  being 
iittrai'li'd  by  the  tight  iit  the  dlxtnnt  open- 
J/w,  irliere  lie  brought  the  line  out  all  right. 
I  Jill  re  since  reppntocl  the  ptrforinunce,  ana 


It  win  work  cTery  time,  prorlded  yon  cu 
Dud  the  helper.  If  the  cat  Is  Inclined  to 
waBte  time  under  the  Boor,  blow  a  Itttle  t»- 
baii-o  tuuoke  Into  the  opeulns  vrhere  Lc 
Hiarted  uiid  he  will  hasten.— Contributed  bj 
Andrew  Whltou,  Hartford,  Conn. 


COMBUSTION    SIGHT    HOLE    FOR 
TESTING  A  QAS  ENQINC 


A  \aluiiblc  dc\loe  for  testing  engines  it 
CD  led  a  i-oinbustion  sight  hole  nod  is  adapt- 
ed for  use  nith  mike  and  break  Igaiten, 
Ihe  (.us  Pngliie  tills  how  to  make  this  de- 
ilee 

Vren  n  pipe  njpple  V.ln  Iron  pipe  slie 
Hllh  a  ioiijt  tliread  on  one  *nd  into  the  cyi- 
Imlei  head  On  the  tbreid  of  the  nipple 
m'vn  a  iKl'i  in  reducer  into  the  outer  end 
of  which  scritt  a  Ixt,  in  bnshlng  to  be 
u»ed  an  a  Btufllng  bos  nut  in  holding  a  piece 
I  r  thick  p  ate  glass  In  position  at  the  end 
of  a  ■  111  nipple  tse  aslwstos  gaskets  (o 
wpni  iti  the  glass  from  the  nipple  and  the 
Iron  otufflng  boT  ntshir  The  distance  i>t 
Ihi  Llaas  from  the  Inner  side  of  the  cylinder 
head  should  tj«,  several  Inches  to  prevent  lis 
beeonting  oiirhcatcd  and  breaking  and  Its 
diameter  xhouid  he  no  small  that  it  does  not 
touch  the  tnHlde  of  the  reducer 

Thi>  apparatus  enables  one  to  view  the 


^hiaras  gtn*4 


CoBibustlon  SlEbt  Hole 


Interior  of  a  gas  engine  while  the  engine 
is  in  motion.  Por  safety,  do  not  put  tlie  eyes 
too  close  to  Ihe  gl.iss,  but  stand  several  feet 
aw.iy,  though  11  Is  hardly  probnhie  that  the 
glass  will  bieitk.  The  cost  of  the  device  Is 
under  a  di-liar. 


MIXING  CEMENT 


To  make  n  eenient  block  as  hard  as  a 
and  with  no  limit  as  to  Its  lasting  q 
ties,  writes  .1.  H.  Johnston  of  Albion, 
proceed  as  folloivs: 

Mix  the  eenieni  In  the  usual  maiuwr 
leave  stand  12  hours;  then  break  It  ap 
mix  again.  Let  stand  for  anotbcr  11  ^ 
utt&  KmVx.  %^ul  use. 
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TO  CUT  A  FIVE-POINTED  STAR 


GRINDSTONE  FIXTURES 


The  accompanying  diagrams  show  how  a 
square  of  paper  can  be  folded  so  that  a  five- 
pointed  star  can  be  cut  with  one  clip.    The 


kink  is  old,  but  oftentimes  useful.— Contrlb- 
uted  by  J.  B.  Dean,  Readhig,  Mich. 


LEVERS   FOR  TIQHTENINQ  OIB- 
SCREWS  ON  MILLER  KNEE 


For  tightening  at  once  all  the  gib-screws 
locking  the  milling  machine  knee  to  the  col- 
umn the  arangement  of  levers  shown  in  the 
illustration  works  like  a  charm,  says  a  cor- 
respondent of  the  American  Machinist  The 
short  levers.  A,  are  all  of  the  same  length. 
have  the  same  distance  between  holes  and 
d^;x^^^  the     position     of     the 

V^JvJjrsi  square   holes   with    re- 

^w/^^t^  lation  to  the  center  line 

of  lever  is  the  same. 
Holes  B  are  spaced  to 
correspond  with  the 
spacing  of  the  gib- 
screws. 

The  gib-screws  were 
all  ground  off  at  the 
ends  when  necessary, 
before  assembling,  so 
that  when  they  were 
tight  each  would  al- 
low its  lever,  A,  to  stand  at  the  angle  shown. 
A  movement  downward  from  the  position 
shown,  and  through  an  angle  of  about  60 
degrees,  is  sufficient  to  loosen  the  knee. 


♦-•- 


There  are  two  kinds  of  sizes,  oil  and  water. 
Oil  size  makes  an  adhesive  surface  upon 
which  the  gold  leaf  must  be  laid  Imme- 
diately. Water  size  dries  hard  and  when 
the  gold  is  to  be  laid  must  first  be  brushed 
over  with  water.  Oil  sizes  are  used  In  deco- 
XBtlng  furniture.  Water  sizes  are  used  for 
tarnished  gilding.  Oil  sizes  do  not  harien 
mfkUsMj  for  this  puipoge. 


A  set  of  grindstone  fixtures  like  those 
shown  in  the  illustration  were  made  by  a 
correspondent  of  the  American  Miller  ten 
years  ago  and  used  for  hanging  a  600-lb. 
stone.  The  stone  hangs  as  true  today  as 
when  first  hung. 

The  shaft,  A,  is  a  piece  of  113  about  3  ft 
long  and  the  hangers  are  four  pieces  of  tire 


Qrlodstooe  Fixtures 

iron,  IV2XV/2,  7  ft.  long,  drilled  and  tapped 
%  in.  from  the  end  for  set  screws,  which 
were  made  oval  point  to  fit  the  countersink 
in  the  shaft.  The  eye  of  the  stone  was  laid 
out  and  made  3^4  in.  square  with  a  cold 
chisel  and  the  stone  was  then  bung  and 
turned  up  perfectly  with  set  screws. 


REQLUINQ  BRIDGE  OP  A   GUITAR 


Having  occasion  some  time  ago  to  reglue 
the  bridge  of  a  fine  guitar  and  not  having 
suitable  clamps,  I  removed  the  pegs  from 
the  guitar  and  replaced  tliem  with  six  bind- 
ing screws,  taken  from  the  carbons  of  dis- 
carded dry  batteries  and  left  the  instrument 
alone  till  the  glue  had  had  time  to  dry. 
This  also  allowed  of  immediate  use  of  the 
guitar  when  uecfttwars*— C«>\i\:tfCa^^^\s^^^ 


PATTERN  SHOP  CONVENIENCES 

For  tritnsferrin);  linen  tn  Irregular  surfsces 
tbe  vertical  phioili  or  box  square  will  be 
found  conveuleut.  This  device  Is  shown  at 
FIr.  1  and  Is  uiude  of  wctod.  The  marker 
shoWQ  nt  tbe  upper  part  of  Fig.  I  and  la 
dotted  lines  nt  the  rtght-IiRud  ntde  codbIsIb 
of  a  straiebt  piece  of  hardwood  witb  a  brad 
driven  In  the  cud  aud  filed  to  a  point,  as  at 


tbe  BOle  of  the  plane  at  I,  tn  that  It  comci 
opposite  tbe  cutting  edge  of  tbe  tdt.  The 
wins  Is  KOUgM  out  opposite  the  thmt  J 
of  tbe  plane  to  allow  the  Bbavinga  to  dtar 
themtelves. 

A  pair  of  calipers  for  large  work  Is  abown 
at  Fig.  6.  They  have  a  light  wooden  frame 
made  of  sttipa  screwed  together  and  are 
furnished  with  adjustable  pins,  K,  mads 
from  ordinary  dowel-pln  stock. 


A,  or  a  metal  iihite  kt  in  flUKh  with  the 
face  of  the  miukiT  itml  Hlfd  to  a  point.  The 
point  should  lie  in  cxui-t  line  with  the  face, 
1(,  says  a  cori'i'HiioniU'iit  of  lhi>  .Anicrli'an  lln- 
cliiTilHt.  r^'lstun-  2  showM  how  the  di'Vlce  Is 
used  for  drawing  ii  line  iicriins  a  eon'  box. 
It  Is  iilno  convpulent  for  pipe  <'onnei'tlons, 
stuve  work,  etc. 

Aiinllii-r  form  of  the  deviee  Is  shown  at 
Flu.  3.  The  l.nickels  on  the  deviiv  as  shown 
lit  Flir.  1  exclude  it  from  this  chiss  of  work. 
hut  Via.  3  receives  Its  stlffenln?  from  the 
faces  1)  and  K.  These  iire  lL:ilvi'd  tocetlter 
;.iid  nltacljcd  lo  face  K  and  (i  im  shown. 

A  mii'IIkmI  of  convertlns  a  rahhet  plane 
Into  ;(  .-ore-lii.x  plane  Is  shown  at  Fig.  4. 
Wln«  II.  which  should  he  twice  ns  wide  as 
the  body  of  the  plane,  Is  attached  to  tbe 
Imlr  hj  screws  at  a  right  ancle  to  It,  the 
'"-w  of  the  wlag  projecting  sllgbUy  beyotil 


TO  CARRY  LONO   PIPE  OH  A  I^ 
LIVERY  WAQON 

Tlip  Job  of  carrying  pieces  of  pipe  16  and 
20  ft.  lonf,'  on  u  10-ft.  delivery  wagon  Is  one 
thiit  often  confronts  (he  plumt^er  or  steam- 
lltler.  To  miike  the  pipe  less  unwieldy  to 
transport  a  device  tike  the  one  Illustrated  is 
rri-oni mended  hy  a  correspondent  of  the 
-Metal  A^nrker.  It  eonslBts  of  a  forked  snp- 
]H>rt  to  held  the  pipe  so  that  it  can  ex- 
tend out  over  the  horses'  l>ack8  Instead  of 
trnllliij;  eut  at  the  rear. 

.\  support  Is  placed  at  the  front  and  an- 
other at  the  rear  of  the  wsgon,  the  front 
one  belntr  n  trifle  higher  than  the  other. 
Kucli  Is  supported  by  a  atandard  irhlcb  ]i  - 
prevented  from  revolving  by  a  plaoB  of  BiM 
«]Ltendlng  lengthwise  In  the  coratr  "'' 
wa.vtQ.    T\n«A    tfrngk    w   '^fkatk 


carefnll;  bolted  to  tbe  wagon  box,  fasten 
the  upright  Id  place,  la  «acli  case.  If  tbe 
snpports  are  faateaed  to  the  atauadrde  b;  a 


Dcvic*  Idr  CarrrlDE  Loot  Pipe  on  Dellvary  Catt 

anion,   they   will    be    detachable     In    case 
walk?  sapplleB  are  to  be  carried. 


HOW  TO  MAKE   RINGS  AND   PUL- 
LEY BLOCKS - 


Rings  and  palley  blocks  were  once  caiied 
tlilmblea,  and  only  a  few  smiths  knew  how 
to  make  tbem.  The  process  is  described  b; 
a  correspondent  of  the  Blacksmith  and 
Wheel  wrlgbt. 

"Drill  a  ^iD.  hole  Id  yonr  aDvll  and  cut 
a  thread  In'tt  for  a  set  screw.  Then  make 
a  hand  lever  and  fasten  it  to  the  anvil  with 
the  set  screw.    Make  a  piece  to  fit  tn  tbe 


Maklat  Rlns«  and  Polity  Blocki 
SDvll  hole  one  Inch  square,  and  let  It  pro- 
ject over  the  anvil  toward  you.  Fuller  tbe 
end  of  It  like  a  bottom  swage.  Make  a 
loop  the  size  you  wish,  get  It  hot,  put  It 
in  the  piece  that  Is  In  the  anvil,  and  bring 
TOUT  lever  down  on  to  it  Keep  turning  the 
boop  u  It  roonds   it   op,  and  yoo  bare  a 


complete  thimble  In  lees  time  than  it  takea 
to  tell  you  about  It 

"For  maklDg  open  thimbles,  we  used  to 
hammer  our  Iron  to  a  feather  edge  on  both 
sides.  We  had  a  hardy  made  so  that  it 
would  cat  the  ends  tbe  right  shape.  Then 
we  pot  lo  a  twttom  swage  and  hollowed  tbe 
thimble  with  the  peln  of  the  hammer.  Then, 
holding  It  with  a  pair  of  narrow-bitted 
tongs,  we  turned  tbe  thimble  over  the  anvil 
horn  with  the  peln  of  the  hammer." 


BRIDQE  FOR  FARM  USB 

On  a  farm  crossed  by  small  streams  which 
It  Is  necessary  to  bridge,  the  forip  of  bridge 
shown  Id  the  Illustration  will  t>e  found 
adaptable  to  almost  any  condition;  and 
when  It  Is  bnilt  of  good  tlmt>er,  says  tbe 
Epltomlst,  forme  a  laatiDg  and  serviceable 


WAX   VARNISH  FOR  MARBLE 

Marble  or  statues  exposed  to  tbe  air 
may  be  preserved  by  applying  a  vamlsb 
made  of  2  parts  of  wax  in  S  parts  of  pure 
essence  of  turpentine.  Apply  tbe  varnish 
hot,  a  tbin.  even  coat,  so  that  tbe  lines 
of  the  figures  will  not  be  destroyed. 


Farm  Bridge 


structure.  This  bridge  la  especially  valu- 
able where  a  single  log  cannot  be  used  as  a 
stringer.  Good  timber  of  a  size  sufDcient 
to  sustain  the  weight  tbe  bridge  must  bear 
should  be  used  for  the  stringers,  a. 


HOW  TO   SQUARE   WINDOW 
SHADES 

window  shades  that  are  Imperfectly 
squared  will  not  roll  up  straight,  and  this 
is  almost  certainly  tbe  result  where  a 
square,  of  wood  or  metal,  is  used  for  the 
purpose. 

The  proper  way  to  square  a  shade,  directs 
Hartshorn's  Roller,  Is  to  cut  the  cloth  off 
the  roll  the  right  length,  allowing  for  the 
bottom  hem  and  for  several  turns  around 
the  roller  when  the  shade  Is  pulled  all  the 
way  down.  Then  fold  over  tbe  cloth,  and 
bring  tbe  two  outer  edges  together  (Fig.  1). 
If  the  flnlshcd  Hhade  Is  to  be  narrower  than 
the  cloth,  measure  off  one-half  tbe  width, 
top  and  bottom,  using  a  rule,  and  put  an 
awl  through  both  thicknesses  of  cloth  as 
close  to  tbe  top  and  bottom  as  possible.  If 
necessary  make  a  tXl&t  ^qx*.  'weasa  *S.  "Cm* 
top  &Q&  \»ttom  (A  ^Sa  *awte.   "^s.  v*. ».  «=»* 
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plan  to  use  two  awls.  Then  spread  the 
cloth  out  flat,  carofnlly  place  a  straight 
edge  on  prick  marks  A  and  B,  Fig.  2,  and 
with  an  ordinary  shoo  knife,  very  sharp, 
cut  out  the  cloth.  Cut  also  lines  C  to  D, 
A  to  C,  and  B  to  D.     Every  corner  will  be 


TO  BROWN  QUN  BARRELS 


F<g.3 

a  perfect  ri^ht  anple.  Fi^.  3  shows  how  the 
od^c  of  the  knife  should  he  ground,  round 
and  sharp.  If  the  cloth  is  the  ri^ht  width 
for  the  curtain  without  cutting?,  only  the 
top  and  the  bottom  need  be  squared.  A 
number  of  shades  may  be  cut  down  at  one 
time. 


Mix  chloride  of  antimony  to  thin  creamj 
consistence  with  olive  oil.  Heat  the  iron 
slightly,  dress  evenly  upon  its  surface 
with  the  mixture  and  leave  until  the  de- 
gree of  browning  desired  is  produced. 

#  •» 

IMPROVED   ELECTRIC  ALARM 


An  improvement  in  the  electric  alarm  at- 
tachment for  an  alarm  clock  described  in 
our  July  number  is  suggested  by  Claude  E. 
Harrison,  of  Clinton,  Iowa,  who   says  the 


CONTACT  PLATE 


t 


LCAJHCR 


POfrrsMrrcH 


SPRING- 


icr^ 


BATTERY 


Proposed  Improvement  for  Electric  Aiaroi 


Ko.  24  wires  whicli  twist  together  to  close 
the  circuit  soon  play  out. 

Instead  of  the  No.  24  wires  use  a  piece 
of  leatlier  %  in.  by  3  in.  On  one  terminal 
of  the  circuit  place  a  contact  plate  made  of 
copper  and  on  the  otiier  terminal  put  a  piece 
of  clock  spring. 

To  set  the  alarm,  place  the  leather  be- 
tween the  plate  and  the  spring.  When  the 
alarm  rinpjs  the  leather  will  be  twisted  from 
its  position,  thus  closing  the  circuit  and 
riuKinj?  the  bell. 

By  placing  a  point  switch  in  series  with 


Q/arm  c/coi 


d^ann  /ceu 


Tofi  View 

Old  Method,  Using  Wires 


Never  use  shears  for  cutting  shades,  as 
they  cut  Jagged  edges  and  cause  the  cloth 
to  ravel 


th(*  circuit,  the  Itell  can  be  stopped  withoit 
any  trouble.    During  the  day  the  dMk 
be  used  In  any  place  desired. 
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CIRCUIT-BREAKER  ALARM 


This  is  an  EngUsb  idea  and  can  be  con- 
structed by  any  electrician  at  practically 
no  expense.  When  the  breaker  opens  from 
a  short-circuit  or  overload  the  attendant 
may  be  engaged  elsewhere  and  not  hear 
the  report  The  plan  was  sent  the  London 
Electrical  Reviews  by  R.  N.  Tweedy,  who 
says: 


<»f«ititi  (  ».  ElMteie  ImU. 


triroiit  brMk«r  Ii«n4l«. 
cloMd  poufMA- 

FM.  S. 


Circuit  krv»l:*r  h«ndi«,  Ofnt  potiUoa 
FlO.  » 

"It  is  hardly  an  exaggeration  to  say  that 
no  tools  are  required  to  manufacture  the 
device.  Certainly  it  can  be  made  and  fixed 
by  the  aid  of  a  knife,  a  pair  of  pliers  and 
a  screw  driver,  and  the  cost  per  breaker  is 
minute,  especially  if  the  switchboard  at- 
tendants do  the  work,  as  they  well  may, 
while  on  duty.  There  can  be  no  uncer- 
tainty about  the  action  of  the  contact 
maker,  for  it  depends  on  gravity  alone; 
and  the  contact  faces  are  always  vertical, 
so  that  dust  cannot  cling  sufficiently  to  In- 
sulate A  from  C  when  the  breaker  opens. 
As  the  current  passing  through  the  local 
circuit  is  infinitesimal,  the  pivoted  Joint,  B, 
which  is  the  only  moving  part,  can  be  made 
so  loose  as  to  preclude  the  possibility  of 
sticking,  but  to  provide  a  still  higher  fac- 
tor of  certainty  the  contact  maker.  A,  may 
be  weighted. 

It  will  be  seen  that  the  circuit-breaker 
must  be  kept  in  the  closed  position  even 
when  the  feeder  or  generator  is  out  of  serv- 
ice, unless  a  switch  is  inserted  in  the  local 
circuit  of  each  breaker;  but  there  is  no 
practical  objection  to  tliat,  as  there  fn  al- 
ways a  switch  in  series  with  the  breaker, 
•od,  ao  lotig  as  that  is  €»peii,  the  feeder  or 


generator  will  remain  isolated.  The  inter 
position  of  a  tumbler-switch  to  cut  any 
breaker  off  the  alarm  bus-bars  is  to  be 
deprecated.  Inasmuch  as  there  is  always  a 
possibility  of  the  attendant  forgetting  to 
close  it  when  putting  the  circuit- breaker  in- 
to service." 


SOLDERING  ALUMINUM 


A  reader  who  was  at  one  time  employed 
with  a  reduction  company  manufacturing 
aluminum  wire,  describes  the  soldering 
process  used  by  the  company. 

The  two  ends  of  the  wire  wore  first  heated 
by  oxygen  gas  and  then  pressed  together,  as 
shown  in  Fig.  1.  When  cooled  the  wire 
would  be  smooth  at  the  Joint  and  appear  as 


OXYGEN  GAS 


Method  of  Soldering  Alumlnuin 

one  piece.  The  same  process  was  used  In 
soldering  the  spouts  on  tea  and  coffee  pots 
(Fig.  2) 

^  •» 

TO  CLEAN  SLATE  SWITCHBOARDS 
WHEN  BURNED 


First  clean  off  with  sand-paper;  then  give 
one  coat  of  any  good  filler  that  will  not 
carry  current  When  dry,  putty  up  all 
uneven  surfaces,  using  good,  hard  drying 
putty.  Rub  down  with  rock  pumice  stone, 
clean  off  and  give  one  or  two  coats  of  color, 
give  two  coats  of  Japan,  varnish,  after  thor- 
oughly dry,  polish  in  the  usual  way.  A 
good  polish  can  be  made  from  butter  of  an- 
timony and  raw  oil. 


Varnished  paint  may  be  cleaned  by  wash- 
ing with  a  mixtuLt^  ^1  vv.  v^^"^^  ^"^  ^V^?iX 


HOW  TO  MAKE  A  WINDOW  JACK 


iw  Jack  lor  PalDtera 


&  window  Jark  for  palotera'  and  wiodow 
WBuhtTB'  ust'  may  hf.  mudu  of  u  plunk  5  or 
6  ft.  lony  and  13  or  14  In.  wide.  Tbc  part 
whk-li  cstcndx  ontsldc  Lus  legs  or  braces 
to  brace  agalnnt  tlio  wall.  TLe  inside  pun 
bns  liolc!)  drilled  tlirough  at  dllTerent  In- 
tervals, say  three  rows  and  aboot  1  In. 
aparl^  to  allow  for  dlDereiit  wldtb  ellls. 

To  plUL-e,  open  the  window  and  put  the 


Juck  on  tlic  oulfitde  nnd  put  a  bolt  in  tbe 
Iiolc  that  comes  neiireitt  ltit.>  Rill  oa  tbe  la- 
Bide.  Tills  niiikea  a  strong  Jack  and  on« 
that  n  man  nui  work  on  nnd  feel  aatt. 
The  iwlt  uKPd  sLould  lje  ubotit  %  in.  and 
need  only  lie  Nllpiie<l  Into  tbe  hole,  as  the 
weight  on  the  ontxlde  cause*  the  iwll  to 
l>ear  agiihiKt  the  sill  on  tbe  inside  und  holda 
the  Jack  scc-urc.—Contributed   by  Tbiede. 


HOW  TO  MAKE  A  CHEAP  DIE  AND  STOCK 


Make  the  die  (Fig.  1)  of  tool  ateel  I'-i  in. 
wide,  %  in.  thii-k  and  4  in.  long.  Drill  a 
K-iD-  tap  hole  in  tbo  center  of  tbe  plate, 
then  tap  It  with  a  'K-20  threud  tap.  Drill 
a  row  of  holeH  nnd  «aw  thorn  out  to  make 
a  slot  for  adjuatliig  tbe  die.  whlt-h  is  done 


and  li:ii'h  olT  the  : 
flllng.  -Make  lhr<' 
Iho   i1ii>   for   fiisti' 


urllng  tiide  of  the  die  by 
small  tioles  (B  H  B)  in 
ing  it   in  tliu  holders  or 


by  meiiDR  of  a  stare  holt  (A),  which  pnsseti  and  14  in.  thick.  Put  a  ?i-ln.  bale  ll 
tlirougb  )>oth  sidcn  of  the  slot.  File  three  <'euter,  an  Indicated,  and  tap  thpt  ] 
»/ot8  to  form  tbe  cutting  edges  of  tbe  <Ue      (.Bll'B^  1m  \te  «u>i«  ViVbt,  whieli  IwM 
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die  to  the  stock;  Harden  the  die  and  draw 
its  temper  to  a  straw  color  and  it  will  cut 
as  clean  a  thread  as  one  can  wish.— Ck>n- 
tributed  by  F.  G.  Emmelmann,  Indianapolis, 
Ind. 


TO  FIND  THE  NUMBER  OF  TURNS 
A  VALVE  IS  OPENED 


A  device  for  indicating  the  numl)er  of 
turns  a  valve  is  opened  was  descril)ed  at 
the  annual  meeting  of  the  Western  Gas  Asso- 
ciation in  Chicago  recently.  This  device  is 
shown  in  the  sketch. 

A  cord  is  attached  to  the  stem  of  the  valve 
and  thence  runs  over*  a  small  drum,  around 
which  it  Is  wound  several  times.  A  small 
counterweight  is  hung  on  the  free  end  of 
the  cord.  The  drum  communicates  with  an 
indicating  hand,  which  registers  on  a  dial 


C0UNTtltf€l€ttK 


fSuMtmaL 


the  number  of  turns  that  the  valve  is 
opened.  When  the  valve  is  opened  the  stem 
turns  and  winds  up  the  cord,  turning  the 
drum  and  moving  the  indicating  hand. 

#  • » 

CEMENT  FOR  TIGHT  PIPE  JOINTS 

Powder  and  mix  together  15  parts  slaked 
lime,  30  parts  graphite  and  40  parts  barium 
sulphate.  To  make  a  stiffer  preparation, 
omit  the  lime. 


CEMENT  FOR  WOOD  VESSELS 


Calcine  and  reduce  to  a  fine  powder,  sep- 
arately, lime-clay  and  oxide  of  iron.  Mix 
them  thoroughly  and  place  in  a  closed  ves- 
sel until  ready  to  use.  Before  using  mix 
with  iba  necesBory  qtiantltj  ot  water. 


HOW  TO  MAKE  AN  ELECTRIC 
QLUE  HEATER 


In  the  shop  where  electricity  is  used  the 
electric  glue  heater  is  the  simplest  device 
of  its  kind.    The  illustration  shows  how  it 


(o)  Celling  or  wall  rosette 


Socket  plug 


Waterproof 
'^«>cket 


Water  lint 


fnoandesceot  lamp 
Electric  Qiue  Heater 

is  arranged.  An  incandescent  lamp  with  a 
waterproof  socket  is  suspended  in  the  water 
in  the  kettle,  and  the  Joints  between  the 
glue  pot  and  the  kettle  are  made  perfectly 
tight.  A  32-candlepower  lamp  will  boil  the 
water  in  from  two  to  four  minutes,  says  a 
correspondent  of  Wood  Craft,  while  six  or 
eight  candlepower  will  keep  the  kettle  warm 
enough  for  constant  use. 


^•» 


WAX  FINISH   FOR  FLOORS 


Slice  2  lb.  of  white  wax  thin  and  boil  it 
with  2  oz.  of  pearlash  in  2  qt.  of  water.  Stir 
until  the  wax  is  melted  and  unites  with  the 
water.  Apply  with  a  brush  and  polish  with 
old  plush.    Good  for  light  service  only. 


"♦-^ 


TO  SOFTEN  OLD  WHITEWASH 


Wet  the  whitewash  thoroughly  with  a 
wash  made  of  1  lb.  of  potash,  dissolved  in 
10  qt  of  water. 


To  clean  tarnished  zinc  apply  with  a  rag 
a  mixture  of  1  part  sulphuric  acid  with  12 
parts  of  water.  Rinse  the  zinc  with  clear 
water. 


Order  70\it  eovT  qI  ^Xi'o^  ^^\s»i^  Vs^  ^S*^ 


FUEL  ECONOMIZER  FOR  5AWMILL 
PLANT 

In  a  smnll  sawmill  plant,  consisting  of 
a  26-hp.  engine  and  botlor,  where  It  was  dif- 
ficult to  keep  tbe  steam  up  to  the  required 
pressure,  n  corroHpoiident  of  Power  Qtted  up 
and  InxtntlGd  a  fuel  economizer  and  water 
heater  tliut  was  a  grent  improvement. 

The  fiiei  used  was  in-een  sialts.  The  holier 
was  of  the  firebox  type.    The  cshanat  of  the 


enclne  was  turned  up  the  smokestaeli  and 
the  heavy  draft  kept  the  flues  scoured  out 
by  means  of  pieces  of  bark  it  drew  out 
through  thorn. 

It  thus  not  beln);  necessary  to  scrape  the 
Sues  from  the  firebox  end,  tlie  lieater  could 
be  placed  directly  in  front  of  tiie  flues. 

Fig.  1.  shows  a  diagram  of  ti)e  heater.  \ 
piece  of  6-[n,  pipe  threaded  at  both  ends 
was  covered  with  two  caps.  Into  this  6-in. 
pipe  a  number  of  -^-In.  pipes  plugged  at  one 
end  were  screwal.  These  water  tulies  or 
qnllls  were  made  short  enough  to  Ho  lielow 
the  water  line  when  In  position  In  the 
smolie-liox  of  the  lioiler.  as  fhown  in  Fig. 
2.    The  quiils  were  put  in  only  on  tlie  top 
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and  sides.  a!i  shown,  so  that  any   sniinient 
whii'h    might   he    in    tlie   watt-r   would  not 
lodge  In  and  scale  them  and  cause  them: 
to  buni  out. 
The  be&tac  abaorbfl  a  great  deal  ot  b«at 


and  the  feed  water  la  fed  tbrongh  It  u  It 
goes  to  the  boiler.  Ample  water  connectloM 
were  used  between  the  holler  and  heater. 
The  lower  connection  (delivery  from  the 
pump  or  Injector)  extends  In  alxntt  halt 
way  to  insure  circulation  (see  dotteA  llnet 
in  Fig.  1).  The  check  and  atop  yaive  an 
on  the  delivery  to  the  heater,  bat  between 
the  heater  and  the  boiler  no  cbeck  ralve 
was  used,  so  that  the  heater  baa  always 
a  BulDclent  supply  of  water. 

When  after  three  years  contlnnona  aeiTice 
the  heater  was  taken  out  of  the  boiler  for 
Inspection  the  quills  were  not  scaled  at  alL 

DUST  COLLECTOR  KINK 

In  a  mill  where  tlic  fan  from  the  acourcn 
Mows  Into  the  dust  chamber  spont  from 
chamber  to  bran  bin,  a  great  deal  of  dust 
was  raised  because  there  was  so  little  slock 


Kink  for  Du>t  Collector 


running  down  the  spout  and  so  muclt  air 
that  It  Mew  up  through  all  other  spouts  lead- 
ing to  the  linin  bin.  A  correspondent  of  the 
Anieriian  Jlllicr  Iclls  iiow  he  remedied  mat- 
icm,  as  shown  in  the  accompanying  dia- 
gnnn. 

y  is  11  vjilvi'  in  the  simut,  closed  by  means 
of  II  weight  on  the  lever  from  F;  C  Is  a  wire 
rnntiing  to  trip  lever  11:  H  Is  a  small  pio  In 
trip  wheel  to  raise  lever  B;  E  Is  a  pin  at- 
la<-]ie<l  to  the  dust  collector,  which  makes 
one  revolution  every  five  minutes.  Four 
pins  in  the  trip  wheel,  A,  cause  It  to 
trip  every  20  minutes,  when  valve  F  closes 
imnii'dlately,  mhutlng  oIT  all  air.  Lever  B 
is  tinited  loosely  to  the  post  or  the  wall  and 
is  Jnxt-iong  enough  to  rlxe  high  enough  to 
allow  pin  II  to  pass  and  lever  B  to  drop  back 
In  place.  It  Is  clieckcd  from  dropping  too 
low  by  a  s[Li:ill  bio«-k  fastened  to  the  post 
and  Just  lielnw  the  lever. 

The  intervals  between  the  action  ot  tb» 
valve  can  be  varied  In  dura^on  b^  i 
more  pins  to  trip  wheel   A,  Or    br 
t6V«l  ifSUk 
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INEXPENSIVE  RIQ  FOR  REMOVING 
CYLINDER  HEAD  AND  PISTON 


FORGING  GRAB  H00K5  OR 
TWITCHING  DOGS 


A  simple  and  inexpensive  rig  for  remov- 
ing cylinder  beads  and  pistons  is  shown  in 
the  sketcli  and  may  be  made  as  follows: 

At  g  there  is  a  l^in.  pipe  plug  put  in  the 
steam  chest  to  allow  for  the  removal  of  the 
L.  P.  valve  stem  for  repairs.  Remove  this 
plug  and  into  the  bole  screw  a  piece  of 
l^in.  extra  heavy  pipe  about  4  ft.  long. 


To  Remove  Cylinder  Heads 

Put  an  eli  on  at  1  and  screw  a  piece  of 
common  blaclc  pipe  long  enough  to  reach  to 
tbe  floor  into  the  ell.  Cut  two  pieces  a  and 
a'  each  4  in.  long  from  a  piece  of  IV^in. 
shafting  and  drill  a  hole  for  a  %-in.  standard 
machine  thread  through  the  center  of  each 
piece.  Tap  each  of  these  pieces  half  way 
through  with  a  left-hand  thread  tap  and 
through  the  other  half  with  a  right-hand 
thread  tap.  Make  the  threaded  hook,  B,  of 
%-in.  round  iron,  bent  to  fit  the  outside 
diameter  of  the  pipe.  Cut  tbe  hook  with 
left-band  dies.  Hake  books  b,  b',  b"  in  the 
same  way,  except  to  thread  b"  right  hand. 
Make  the  bracket,  f,  supporting  the  piston 
head,  e,  of  %  in.  round  iron.  A  side  view 
of  the  bracket  is  shown  at  A.  Make  the 
stud  at  c  with  a  right-hand  thread  on  either 
end;  the  blank  space  at  c  Is  for  the  grip  of 
a  pipe  wrench.  This  device  is  recommended 
by  a  correspondent  of  tlie  National  Engi- 
neer. 


HOW  TO  MEASURE  CORN  IN  CRIB 


This  rule  will  apply  to  a  crib  of  any  kind. 
Two  cubic  feet  of  sound,  dry  com  in  the 
ear  will  make  a  bushel  shelled,  says  Grain 
Man's  Guide.  To  get  the  quantity  of  shelled 
com  in  a  crib  in  the  ear,  measure  the 
length,  breadth  and  height  of  the  crib,  in- 
side of  tbe  rail;  multiply  tbe  length  by  the 
breadth  and  the  product  by  the  height;  then 
dMde  the  product  by  two,  and  you  have 
th*  nomber  of  hushelg  In  the  crib. 


In  Fig.  1  is  shown  a  grab  book  made  of  s 
1-ln.  bar  of  round  iron.  To  make  such  a 
hook  upset  a  lump  2  in.  from  the  end  of  the 
bar,  draw  toward  a  point  and  bend  square 
across  the  swell.  Leave  the  front  thick,  but 
thin  the  outside  of  the  point  at  the  back. 
Cut  off  10  in.  inside  the  hook  and  punch  a 
hole  for  the  chain.    This  hook  will  not  draw 


iA#.4 


out  on  a  straight  draft,  says  a  correspondent 
of  tbe  Blacksmith  and  Wheelwright,  but  will 
come  out  easily  by  swinging  away  from  the 
log  and  back. 

The  other  illustrations  show  how  a  peevey 
dog  is  made.  Use  %x%xll-iu.  iron,  heat  it 
about  1^  in.  from  tbe  end  to  a  good  warm 
beat,  but  be  careful  not  to  burn.  Bend 
slightly  over  the  horn  of  the  anvil,  Fig.  2, 
then  stand  it  on  its  hot  end  and  hammer  to 
the  shape  of  Fig.  3.  Draw  to  a  point  and  in 
the  other  end  punch  the  eye.  Bend  to  the 
shape  of  Fig.  4,  so  the  point  will  set  %  in. 
out  from  one  of  two  parallel  lines  5  in.  apart 
when  placed  as  shown  in  sketch.  Use  an 
anvil  with  a  5-in.  face  and  in  either  of  the 
dogs  described  do  not  allow  a  square  comer 
to  form  in  the  throat,  or  the  beads  will 
break  off. 


Do  not  neglect  to  send  tot  Ibft  ^ft^ss^^^- 
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NON-PREEZABLB  COOLINQ  WATER 

ARRANGEMENT  FOR  QAS- 

OLINE  ENGINES 


The  water-cooled  ^irasolinc  engine  in  use 
in  a  cold  climate  usually  has  a  cracked 
water-jacket,  because  at  some  time  or  times 
the  water  has  been  forgotten  and  allowed  to 
freeze.  There  are  other  means  of  cooling 
the  cylinder,  It  is  true,  but  pure  water  li 
the  best.    The  following?  described  arrange* 


The  pump  sboald  in  all  cases  be  o(  ample 
capacity  and  should  have  a  stop-cock  at  G, 
for  gauging  the  flow,  the  surplas  being  re- 
tumcHl  to  the  tank  by  the  overflow  pipe  R 
attached  to  B  near  the  top.  A  cooling  water 
temperature  of  150  degrees  as  ft  leaves  tiK 


^ 


Floor  Unt 


<:^ 


ment,  devised  by  a  correspondent  of  the 
American  Machinist,  will  do  away  with  all 
difficulty  in  this  line: 

Make  an  underground  cistern— a  common 
30  bbl.  capacity  or  enough  to  last  through 
the  winter  months.  Let  the  water  supply 
be  piped  from  tin*  roof  drains,  tlie  soft  wa- 
ter doing  away  with  lime  incrusta- 
tion in  ihi)  (yijiKlor.  JMa<o  the  tank  so  that 
the  pump  may  be  directly  over  it  and  ar- 
range with  whatever  nKHlIflcatlons  are  re- 
qniriHi,  as  shown  in  the  diagram.  l^Iace  a 
common  deep- well  pump  cylinder,  C,  at  the 
bottom  of  the  tank  A,  and  carry  a  pipe  up 
into  the  bottom  of  a  reservoir.  15,  whleh 
sliouki  be  [>la<iMl  al)out  2  ft.  al)Ove  the  level 
of  the  top  of  the  en;:ine  cylinder.  Any  kind 
of  vess<»l  that  will  hold  3  gallons  or  more 
will  do  for  the  reservoir,  linn  the  pump  rod, 
1*.  np  through  pipe  E,  and  res4Tvoir  H,  and 
atta<*h  it  to  any  convenient  mechanism  for 
giving  it  the  necessary  reciprocating  motion. 
At  a  point  e  in  pipe  K,  preferably  below  the 
floor.  Insert  a  T  and  fn)m  it  run  pii)e  a 
to  the  bottom  of  the  cylinder  water-jacket. 
Carrj'  Mie  overflow  taken  from  the  top  of 
the  cylinder  back  to  the  tank  by  pipe  r. 
At  point  v  in  pipe  E  drill  a  i^t-in.  hole  and 
leave  It  open  at  all  times,  so  that  when  the 
pnnop  stops  the  water  will  drain  back. 


B 


Coollns- Water  Arrangement  for  Oasollne  Eaglat 

cylinder  indicates  the  highest  degree  of  heat 
IM'rmissible  In  running  gas  or  gasoline  en- 
uines. 


INK  FOR  LABELING 


An  Ink  that  nothing  will  bleach  Is  made 
liy  mixing  pyrogallic  acid  and  sulphate  of 
iron  in  equal  parts.  Particularly  nsefnl  for 
marking  labels  on  bottles  containing  acidK. 
Varnish  the  label  after  the  ink  Is  dry  so 
that  moisture  will  not  affect  it. 


♦-•- 


New  oak  may  be  made  to  look  old  bf 
sponging  with  a  strong  hot  solution  of  com* 
mon  soda  In  water.  This  will  ralae  the 
grain  which  must  be  cut  down  wtth 
paper 


U>OSe  PULLEY  dUBSTlTUTE 

For  a  belt  tbat  is  not  much  used  the  ap- 
pliance shown  Id  the  Illustration  will  take 
the  place  of  a  loose  pultey,  says  a  corre- 
epoDdent  of  the  Engineers'  Review. 

Small  rollers  are  located  near  the  flange 


Snbctltnta  tor  ■  La«M  PnlUy 
of  the  driving  puUcy.  The  top  roller  Is  even 
with  the  face  of  the  pulley  or  nearly  ao. 
the  other  throe  are  a  little  nearer  the  shaft 
and  the  lower  one  Is  still  nearer  the  ahaft. 
The  belt  may  be  handled  by  band  with 
this  device,  though  for  a  large  belt  It  Is 
better  to  use  a  stick  for  removing  It.  The 
rollers  may  be  fastened  to  a  Joist  by  log 
or  wood  screws  on  which  they  turn.  The 
Iw It  will  not  wear  by  friction  when  standing 
as  Id  the  case  of  a  loose  pulley. 

aONQ  CONNECTIONS   FOR  TELE- 
PHONES 

For  tbe  noisy  plant  where  the  telephone 
beil  cannot  always  be  heard  a  simple  gong 
signal  will  prove  a  great  convenience. 

Pot  the  telephone  In  a  <iulet  room  adjoin- 
ing the  boiler  room  and  connect  It  with  the 
gong  and  two  dry  batteries  In  tbe  boiler 

Canacctiaf  ■  Telepbon*  with  a  Quag 
room,  as  Indicated  In  the  Illustration,  The 
dry  batteries  and  the  gong  ere  connected 
In  series  to  binding  posts,  B,  B,  says  tbe 
Practical  Engineer.  T  Is  a  trigger  pivoted 
at  P,  A  Is  a  piece  of  steel  pivoted  ao  thiit 
the  spring  can  draw  It  down  to  tonch  the 
contact  S.  \Vhcn  tbe  telephone  bell  rings, 
the  clapper  releases  arm  A,  which  contacts 
at  8  completing  (he  circuit  and  causing  the 
gong  In  the  boiler  room  to  ring.  The  trip 
fflnit  be  reset  after  every  call. 


IMPROVED  METHOD  OP  PASTEN- 
INO  A  ROPE  TO  A  RING 

In  regard  to  Ihe  method  of  fastening  a 
rope  to  a  ring,  given  in  our  September 
number,    Harry    de    Joannls,    of    Chicago, 

"The  method  illustrated  In  yonr  article 
does  not  present,  as  stated,  two  thIcknesBes 
of  rope  to  wear  tbrongb,  for,  when  the  first 
thtckneaa  Is  worn  through,  It  Is  worn 
through  In  such  a  way  tbat  the  balf-hltch 
holding  It  Is  insufficient  to  stand  the  strain. 
Not  only  this,  but  the  seizing  shown  in  the 
illustration  should  iiave  two  or  three  cross 
tightening  strands,  as  shown  In  the  sketch 
enbmltted  herewith,  to  prevent  the  inevit- 
able play  of  one  rope  upon  tbe  other. 

"By  the  method  I  show,  the  rope  takes 
a  round  tarn  through  the  ring  and  then  is 
^ven  a  halT  hitch  over  the  main  rope  and 


tbe  end  is  fastened  to  tbe  rope  (Fig.  1),  as 
In  yonr  Illustration,  with  the  addition  of 
tbe  strands  above  mentioned.  The  advan- 
tage I  claim  for  this  method  of  fastening  Is 
that  the  btilf-bitcU  takes  a  considerable  por- 
tion of  the  strain  and  the  round  turn  gives 
two  wer.rlnK  Nurfncca  in  tbe  ring  which  can 
easily  be  ex;imlned  at  any  time  by  pusliine 
the  liair-hltob  towards  the  ring  and  eularg- 
init  the  round  turn  so  tbat  the  Inside  sur- 
faces of  the  rope  are  seen  easily.  If  wire 
Is  used  (ng.  2),  It  should  not  be  bnmmered 
flat  nor  is  a  round  turn  needed  in  the  ring 
whatever.  It  should  be  laid  around  a  spilt 
thimble  and  two  seizings  should  be  applied 
to  It  iastead  of  one. 

"In  tightening  aelzlngs,  the  strands  oxf. 
woven  in  and  out  and  then  pulled  tleht  a.nd. 
cat  ott  dUKt  V.^\«.  V^:* 


*ATER  SUPPLY  SYSTEM  FOR  THE     cock   a   few   InchM   nbove   the   sltfe  nr- 


KITCHEN 

In  country  towns  whore  tlicre  is  no  water 
SfBtcm  n  almple  RUpiily  system  for  the 
kitchen  will  be  found  n  great  conrenience. 

Frocure  three  barrela,  one  &  very  Urg» 


Hot  and  Cold  Water  Smffly  Sysl«m 

pork  barrel.  Mount  the  large  barrel  on  a 
strong  bracket  outside  the  kitchen.  In  a  shed 
If  there  be  one,  and  make  an  Inlet  by  which 
tbe  soft  water  from  the  roof  will  flow  Into 
It.  With  a  14-ln.  pipe,  an  elbow  and  a  bib 
tor  connections,  run  tbe  water  from  this 
barrel  to  the  kitchen  sink  and  arrange  for 
the  overflow  from  the  barrel  to  be  run  tn 
another  direction.  Pipe  tbe  dis<rb.irf;e  from 
tbe  Rink  to  another  barrel  placed  Just  be- 
low tbe  RUppIy  Itarrel,  Ijut  on  tbe  shed  floor. 
The  barrel  can  be  wlieelcd  away  on  a  bar- 
mw   or  cnri   to  empty    In    some    suitable 

If  the  pump  l>c  one  of  the  ordinary  kind 
and  out  of  doors,  replace  it  with  a  force 
pump  In  tbf  bouse  ut  the  sink  and  arrange 
it  to  connect  with  tlie  supply  liarrel  so  that 
when  then>  1:1  no  soft  water  tbe  tank  may 
Iw  filled  from  tbe  pump. 

riiice  the  third  Uarrcl  on  a  stron);  bench 
tuich  of  the  stove  and  lead  a  pipe  from  tlie 
supply  tank  to  tbe  Imrrt-I,  connecttni;  It  at 
the  liottrim  of  the  Iiarrel.  This  pipe  slioiild 
III-  proviili'd  with  a  stop-cock  to  shut  off  the 
supply    whuD    llic   but   water   iiiirrel   is   full. 

.Make  the  w.'iler  bciiter  of  '.i-ln.  pipe  and 
install  It  in  Ibe  stove.  From  tbe  bottom 
of  tlic  hot  water  tank  nm  a  pipe  to  the 
heater.  Tbi'  return  pipe  from  tbe  heater 
connect  Into  the  slilc  of  Ihc  hot  water  tank 
about  10  In.  above  tlic  iKittom  of  the  barrel. 
Make  tbe  connections  by  means  of  Iron  pipe 
wUh  lone  tlireads  cut  on  It  and  use  Jam 
nnts  on  botb  aides  against  asbestos  washera 
sonJted  In  red  lead.  Put  tbe  bot  water  aer^Vce 


iieetlon  ao  that  the  barrel  can  never  be  41 
emptied.  Make  a  cover  of  sheet  metal  bi 
the  form  of  a  cone  for  the  top  of  tbe  baml 
and  lead  a  small  pipe  from  the  cone  to  tha 
chimney  to  carry  off  any  condenaed  steam. 
This  Byetem  Is  recommended  by  a  con» 
spondent  of  the  Metal  Worker,  who  liutalMI 
one  that  worked  admirably. 


PUrntfO  ON  BELTS  WHEN  PLANT 
IS  IDLE 

Starting  the  mill  up  In  order  to  pnt'M 
belts  Is  a  source  of  extra  ezpoMO  whkb 
may  be  avoided  by  the  means  IDnstiated 
herewith.  Place  the  belt  on  the  driTer  pul- 
ley and  nm  it  as  far  as  possible,  sayi  a 
correspondent  of  the  American  Htller.  Thea 
tie  a  rope  around  the  belt  and  pulley  behind 
the  arm  of  the  pulley.    Put  a  lerer  In  vnto 


To  AtUcb  a  Bell  « 
Ibc  rope  and  on  top  of  the  belt  and  press 
down.  With  a  lone  lever  a  greater  weight 
can  be  exerted  on  tbe  belt.  The  driver 
pulley  will   then  turn  the  twit  OD  readily. 


IJfe   subscriptions  to  Popular  Uechanka 
may  be  purciiasrd  for  |10.    Get 
hoy  and   confer  a  lasting  beneflt  VA  1 


(BPAIRINQ  A  DISK  VALVB 

■  folloniug  method  ot  .repairing  a  Jen- 
Usb  valve  Is  recommended  by  a  corre- 
ent  of  the  Practical  EngEneer. 
h  a  lar^e  mookey  wrencb  unscrew  the 
tt,  giving  It  a  quick,  sharp  pall  to 
1  the  thread.  A  large  wrench  will  not 
;  easily  and  round  off  the  corners  of 
Kinnet.     If  a    valve   has  bees  In  use 


rO  SOLDER  AQATB  WARE 


BLUEPRINT  CHEMICALS 

For  making  blueprint  paper  prepare  the 
following  solutions:  Citrate  of  Iron  and  am- 
monia, 1%  oz.,  dIsBolved  In  8  oa.  of  water 
and  red  pniasiate  of  potash  1^  oz.  dissolved 
lo  8  01.  of  water.  Keep  the  solutions  la 
separate  bottles  until  ready  to  nse  them.  To 
use,  measure  equal  quantities  from  each  of 
the  bottles  and  mix  by  shaking  well.  Keep 
the  mixture  away  from  white  light  warns 
Machinery,  applying  It  to  the  paper  In  a 
room  illamlnated  with  ruby  light.  Dry  the 
paper  In  tbls  room,  also,  and  keep  It  In  tbe 
dark  until  used.  One  ounce  «f  the  mixed 
chemical  will  cover  4  sq.  ft  of  paper. 


TO  FIND  NUMBER  OP  TONS  OP 
HAY 


Bteam  pressure  a  long  while,  it  may 
tceasary  to  apply  a  Stlllsou  wrench, 
ve  marks  made  by  the  teeth  of  the 
■b  by  filing  carefully.  Hold  the  dlsk- 
:  witb  one  wrench  and  unscrew  the 
'Ith  another,  as  shown  In  Fig.  1.  If  tbe 
and  ant  do  not  come  out  together 
I  the  nut  by  holding  It  In  a  gas  flame, 
whtcb  It  may  be  cut  or  pried  ont  easily 
.  new  one  put  In.    Put  a  prick  punch 

In  the  edge  of  tbe  threads  to  prerent 
It  from  working  off  easily. 

repairing  tbe  seat  of  a  Jenkins  valve 

shows  a  good  plan.  Remove  the  bon- 
id  screw  In  the  bushing  (2)  to  form  a 

for  the  Btem  (3),  on  tbe  lower  end  of 
I  Is  a  circular  file  <4).  When  this  Is 
I  by  means  of  the  brace  It  flies  the 

until  all  Irregularities  are  removed, 
ig  It  as  good  as  new. 


Rule— Multiply  the  length  In  yards  by  the 
height  In  yards,  and  that  by  the  width  In 
yards  and  dlTlde  the  product  by  15;  the 
quotient  will  be  the  number  of  tons. 


HOW  TO  TIP  BOILER  FLUES 


Tipping  boiler  flues  Is  a  very  simple  mat- 
ter If  one  Just  knows  how  to  go  about  It  A 


TIpptag  Boiler  Pino 

correspondent  of  the  Blacksmith  and  Wheel. 
Wright  recommends  the  following  method: 

Lap  the  flues  one-half  Inch  and  take  one 
beat  and  weld  In  the  fire.  Then  straighten 
tbem  np  on  the  horn.    Second  heat  tn  the 


orrespoDdeut  In  the  Metal  Worker  eaya 
In  agate  ware  can  be  soldered,  not- 
tandlng  the  general  belief  to  the  con- 
He  says,  take  a  chisel  out  of  your 
•ocket,  as  I  suppose  you  carry  all  your 
tools  with  you,  and  give  tbe  old  agate 
a  crack  or  two  and  see  wbst  It  does. 
take  yonr  fllo  and  rasp  and  give  It  a 
itrokes  to  brighten  the  metal,  after 
some  cut  acid  should  be  put  on  and 
'hole  can  be  readily  soldered.  The 
-  will  say  that  you  have  botched  his 
^te  ware,  but  this  Is  the  best  way  to 
»  work. 


StnU^tuilDg  Boltar  PIh*  ob  tk*  Aavtl 

Are  and  weld  on  the  horn.  It  will  be  lard 
to  tell  where  the  weld  Is  and  tbe  flnee  will 
be  as  good  as  new. 
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MAKINQ  FORCED  PITS 


To  lK>ro  out  a  wheel  and  turn  a  shaft  or 
other  part  to  be  driven  or  forced  Into  the 
\vhei*l  l>y  meuus  of  heavy  hlows  or  hydraulic 
pressure,  is  an  operation  of  the  most  fre- 
quent oecurrcncc  in  every  macliine  shop  and 
is  of  sneh  utility  as  to  be  IndiNi>ensable.  The 
frrip  and  solidity  of  a  driven  tit  is  some- 
thing remarliablc.  Itolts  and  nuts  will 
loosen,  but  no  amount  of  vibration  will  af- 
fect the  integrity  of  a  well-made  press  lit. 
Systematic  experimenters  and  media nieal 
writers  have  l»een  somewhat  ne;:lectful  of 
this  subject,  and  considering  Its  importance, 
the  matter  would  seeni  to  merit  more  atten- 
tion. The  data  contained  in  this  article 
came  to  the  author  by  fre«iuent  exptTience 
in  the  every-day  work  of  a  machine  shop, 
rather  than  from  deliberate  experiment. 
These  conditions  do  not  afford  the  same  op- 
portuulty  for  accurate  obst^rvation  as  would 
a  carefully  conducted  test,  but  the  flgures 
olitained  are  sufBclently  close  to  give  satis, 
factory  results. 

Tlie  part  to  be  driven  must  of  course  be 
slightly  larger  than  the  hole  which  receives 
it,  but  the  difference  is  excei^dingly  small, 
and  the  first  step  is  evidently  to  determine 
this  amount  correctly.  The  common  prac- 
tice is  to  gauge  the  oversize  solely  by  the 
feel  of  the  calipers,  but  the  ehMuent  of  un- 
certainty in  this  method  is  very  large. 

In  figuring  the  necessary  allowance  for 
any  given  case,  tlie  principal  factor  is  the 
size  of  the  job.  To  niak«»  a  pn?8s  fit  of  the 
greatest  possible  strength,  there  sliould  be 
a  diffen^nce  in  size  of  from  two  to  three- 
thousiindtlis  of  an  inch  for  each  inch  of 
diameter.  Tlie  require<l  pressun*  in  tons 
will  be  tlie  allowance  in  thousandtlis  multi- 
plied by  the  diameter  in  inclies  and  by  one 
and  a  half.  For  example,  a  wh(H»l  is  to  be 
forced  upon  a  5-in.  sliaft,  5  x  .002  --:  .010, 
which  is  the  requiri'd  allowance,  and  the  re- 
quire<l  pressure  will  l)e  10  y  5  *'  VU  -.=  75 
(tons).  On  smaller  pieces  when  the  fit  is 
retinlred  to  be  very  heavy,  th<'  larger  figure 
or  .003  p(T  inch  of  diameter  may  be  used. 
Say  the  shaft  is  2  in.:  2  >  .003  --  006; 
.000  will  be  the  allowance  and  the  pressure 
will  be  C  X  2  X  lU  =--  18  (tons). 

It  will  be  apparent,  however,  upon  a  lit- 
tle refiection,  ihat  with  pieces  of  very  hirge 
size  the  necessary  pressure  would  be  very 
great  indeed.  For  instance,  a  loin,  crank- 
pin  is  to  be  pressHi  into  its  disk.  By  the 
7rle.  .002  x  15  -.^  .030:  and  30  ■<  15  X  1V>  = 
675  (tons),  tlie  pressure.  Very  few  shops, 
not  even     the  largest     establishments,  are 


equipped  with  the  meaoB  of  obtaining  iwjk 
eruormous  pressures:  and  moreoTer,  It  ii 
rarely  nccosvury  In  large  work  to  fit  tva 
parts  together  with  such  extreme  tigbtnen 
An  allowance  of  al>out  .010  on  the  above  jtii 
would  be  sufficient  and  would  bring  the  it- 
quired  pressure  within  more  convenient  lim- 
its. 

It  is  also  true  that  the  driving  allowtin 
must  in  many  cases  be  limited  by  the  itnk 
which  the  job  will  safely  stand.  The  m- 
terial  and  thickness  of  the  metn]  which  wm- 
rounds  the  hole,  the  length  of  the  foral 
shaft,  etc.,  these  points  are  in  some  ctM 
governing  considerations.  As  a  genenl 
thing,  however,  in  ordinary  cases  when  it  ii 
not  necessary  to  go  to  extremes,  the  glren 
rule  of  .002  per  inch  of  diameter  may  be 
us(h1  on  all  work  up  to  about  4  in.  F^ 
larger  plec-es  a  total  allowance  of  .008  to 
.010  is  alK)ut  right,  regardless  of  size.  Abost 
.007  will  make  a  40.ton  fit  on  a  4-ln.  aslft 
When  the  re<iuired  pressure  is  specified  tbc 
necessary  allowance  may  lie  found  as  fol- 
lows: Divide  the  pressure  in  tons  by  OM 
and  a  liaif  times  the  diameter  in  indwi 
Tlie  quotient  will  be  tlic  required  allowanei 
in  thousandths.  Thus,  a  wheel  is  to  be 
pressed  upon  a  4 -in.  shaft  at  30  tons:  4  X 
1V6  =  6  and  30  -^-  6  =  5;  .005  is  therefoif 
the  allowance. 

For  driving  fits,  a  total  allowance  of  .OOS 
wit  lion t  regard  to  size  is  good  practice  witb 
pieces  larger  tlian  llo  in.  For  smaller  pieca 
apply  the  first  rule  given  for  pressure  flti. 

A  shrink  fit  is  usually  made  in  easel 
which  retiuire  the  greatest  possible  binding 
effect.  The  allowance  may  be  somewliat 
greater  than  for  a  press  fit.  Some  railway 
companies  shrink  their  locomotive  tires  on 
at  \  VA  in.  per  foot  of  diameter.  Others  use 
double  this  amount  or  1/32  in.  per  foot  It 
is  probable  that  about  .003  In.  i)er  inch  of 
dianiet<T  will  secure  the  maximum  effect  in 
any  (-ase. 

In  making  a  press  fit  with  nn  old  wheel 
which  has  be«*n  previously  pressed  on  and 
off,  the  foregoing  rules  do  not  apply.  In 
this  case  tlu*  metal  forming  the  circumfer- 
ence of  the  Imre  has  lieen  surface- hardened 
by  the  i)ressure  to  which  it  has  been  already 
submiltiHl.  and  the  force  required  to  pie« 
the  whe»*l  on  will  be  about  double  that  re- 
quired for  new  work,  or,  the  forcing  allow- 
ance may  be  reduced  to  one- half  regular 
amount.— Contributed  by  S.  M.  Howell. 
Steubenville,  Ohio. 
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iDoBl  practical.  Treats  of  tbe  construcllnn  of  borl- 
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USES  AND  APPI.ICATIOMS.  By  OardDOr  D, 
HlHcui,  M,  B.  4tli  edlCioo,  revised  and  ealaiged; 
820  pages;  54S  illuitratlonfl;  clutb.  Price,  lb. 
Tbe  moat  tboioagh  aod  compreheaslre  treatise  on 
the  Bublect  of  compressed  air  tltst  baa  ever  been 
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blu,  I 

_     .—      ImltBlloiu   ol 

wmHlii.  and  a  multitude  of  trade  recipea  and 
ot  the  trad«. 

ELIH-TRiriTV  AS  APPLIED  TO  JOtai 
A.    F.    I.UPIOI1.   O.   IX   A.,   and    H.    FerUno. 

Iirloe  t^.A).  ConlentH:  Djtiam 
UK  of  Ibe  drnamo:  ibr  alvam 
intUiu  ui  elecirSral  eneiw:  startlns  ai 
'  eliK-crlral  Reneralara  and  motora;  elei 

..'niral  plectrleal  plants;  vlettilcltj  aa 

it>  |iuui|<liiF  and  haullDE:  elertrlcItT  applied 
fuitlny ;  irpli-ai  rlcoitle  iilantA  rft.vnUr  cnvh 
IHi-  lltflilinc  hr  ■"■  and  flaw  lamps;  mlice 
ni>)>ll>-atli>i!«  i>r  t'ln'trkltr  a«  compand  wll 
iii>>li'«  •.•■t  irnnfmlttinK  power;  dansen  of  dt 
HlHI>KXI>ti.  TBMPERITia.  A!I5I 
A>l>  ntH(il!t(i  OF*  ItTBEI-     Bj'  Jmvpfa  V. 
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l\l>tillO\    tt>tl<    «M>   toll     MtKIXt       Pt 


«-'=  ^^£:ldf  of  fte«L  IL 


t*  '.  tn  funiaeca  and 
«r'.  Linl  »:trA.  I%*. 
l-rnfv  .41  aad  acAatl* 

'-  -T  ■;^->ial  iB^tlua 
;vf    ;r«t=M:i    nf  li 


: ;  V  ?.s  ,c.  vr.UMat, 


OR  SALE  BY  POPULAR  MECHANICS,  JOURNAL  BUILDING,  CHICAGO. 


MECHANICAL  TRADES 

•W   TO    FRABUB   A   HOUSE;    or,   HonBe   and 

Framing.    By  Owen  B.  Magiunis.    Illustrated. 

Prloo,  $1.     Part  I — Balloon  Framing.     Part 

toof   Framing.     Part   III — How   to   Frame  the 

era  for  a  Brick  Hourc.     Over  80  large  engrav- 

W   TO    JOIN    MOULDING;    or,    The    Art    of 

og  and  Coping.  By  Owen  B.  Maglnnls.  16mo. 
igravlngs.  Cloth.  Price,  $1.  Methods  and 
inces  necessary  to  l>e  used  In  Joining  mouldings 
QStructlon  and  decoration,  showing  how  to  pro- 
practlcally  and  accurately  In  this  Important 
of  carpentry.  Joinery,  cabinet  making,  plaster- 
ind  picture-frame  making. 

}HT,   HKAT  AND  POWER  IN  BUILDINGS. 

Jton  D.  Adams,  M.  E.  12mo.  Cloth.  Price, 
Presenting  in  compact  form  the  main  facts 
hich  selection  of  the  sources  of  light,  heat 
Mwer  in  buildings  should  be  based,  the  prob- 
telng  to  determine  the  kind  of  equipment  that 
rield  the  serrlce  required  at  the  least  cost. 

ERICAN  SANITARY  PLUMBING.     By  J.  J. 

^r.  320  pages.  Illustrations.  12mo.  Cloth. 
$2.      For    plumbers,    steam     fitters,     archl- 

builders,  apprentices  and  householders.  Con- 
g  practical  information  of  all  the  principles  in- 
i  in  the  mechanics  and  science  of  modem 
>lng,  illustrating,  with  original  sketches,  the 
mental  principles  of  everything  the  plumber 
1  know.  Everything  explained  in  the  most  slm- 
:nguage,  so  that  It  will  be  Impossible  to  mis- 
stand  anything.  The  best  Illustrated  work  of 
ind  ever  published,  showing  many  new  appll- 

and  devices  not  Illustrated  in  any  other  work. 

CHANAN*S  TABLE  OF  S<IUARES.  9th  edl- 
Prlce,  $1.    This  well  known  work  has  been  In 

ir  many  years  with  the  leading  bridge  building 
Saves  time  and  Is  thoroughly  reliable. 

LP   MAKERS*   MANUAL.      12mo.      Price,    26c. 

In  and  practical  guide  for  the  manufacture  of 
and    fancy    soaps,    washing    fluids,    medicinal 

,  toilet  preparations:  shaving  soaps  and  creams, 

powders,  etc.,  for  families  and  manufacturers. 

best   American,    English,   French   and   German 

lias.      Any    family    In    the   country    can   make 

soap  at  trifling  cost 

T-1¥ATER  HEATING,  STEAM  AND  GAS 
ING,  ACETYLENE  GAS— HO'W  GENE- 
3D  AND  HOW  USED.  By  J.  J.  Lawler  and 
T.  Hanchctt.  Large  12mo.  Cloth.  Price,  $2. 
plumbers,  steam  fitters,  archltei^ts,  builders, 
Qtlccs;  a  book  eKpedully  valuable  for  house- 
's. It  contains  all  modern  methods  and  prac- 
informatlon  of  the  principles  Involved  In  the 
*nctlon  of  steam,  hot  water,  acetylene  gas 
I,  and  how  to  proi)erly  do  gasfittlng.  The 
L»r  entitled  "Aretylone,  How  Generat<'d  and 
Useil,"  l.s  written  for  tbe  express  purpose  of 
Lg  the  user  In  close  touch  with  the  present 
of  the  art.     Its  methods  of  manipulation  are 

up  In  detail  and  fruin  every  class  of  generator 
e  market.  The  chapter  Includes  a  set  of  In- 
?e    rules    compiled    from    the    best    codes,    and 

of  cost  of  niatcrlalK  and  apparatus  relative  to 
ene  generation  and  (MjiiMuniption.  The  best 
ated  work  of  the  kind  ^>ver  published,  showing 

new  appliances  and  devices  not  illustrated  In 
ther  work. 

VAL  CONSTRUCTOR.     By  G.  Simpson,  M.  I. 

IlluKtrtt<*d.      Price,    $5.      Specially     pn-pared 

the  obJ*»ct  of  supplying  a  ready  reference  book 

bose    engaged    In    the    design,    construction    or 

enance  of  ships,  and  that  the  author  has  been 

ntly   fortunate    In    carrying    mit    his    design    is 

y    seen    by    any    one    who    will    take    time    to 

»    through    this    handy    little    volume.      Treats 

ally  of  ship  desl;;iis  for  students,   naval  arcbl- 

shlp  builders  and  owners,  marine  superinteiul- 

eni^neers    and    draftsmen.      It    has    betMi    the 

r'8    aim    to    eliminate    all    obsolete    and    antl- 

H    data   and   to   bring   the   book   In   line    with 

It  day  requirements.     It  is  the  most  i*omplete 


thing  In  its  line  to  be  found  and  Its  publishers  ^v 
presenied  it  in  a  most  attractive  form  and  slse. 


FISHING,  TRAPPING,  HUNTING  AND 
POULTRY  KEEPING 

HrNTER*S  AND  TRAPPER'S  GUIDE.  l6mo. 
Illustrated.  Price,  25c.  Practical  little  guide  to 
gunning  and  rifle  shooting,  gives  satisfaction  every 
time.  Has  concise  Information  about  dlfterent  kinds 
of  game;  making  and  using  traps;  snares  and  nets; 
baits  and  baking,  tanning  and  dying  skins  and  furs; 
season  for  trapping;  hints  to  trappers;  fire  hunting; 
pigeon  catching;  camping  out;  sporting  vocabulary; 
recipes  for  sportsmen  and  other  points  for  the 
hunter  and  trapper  to  know. 

PROFITABLE  POULTRY  KEEPING.  By  Ste- 
phen Benle.  Edlttnl  with  additions  by  Mason  C. 
Weld.  12nKi>.  278  pages.  II  lustrations.  Cloth. 
Price,  $1.  An  excellent  lMK>k  for  all  desirous  of 
making  poultry  keeping  a  sui'eessful  business.  The 
author,  a  practical  man,  fertile  In  expedients,  gifted 
with  rare  common  sense  and  with  a  knowledge  of 
his  subject  on  matters  of  useful  and  essential  de- 
tail, gives  a  book  which  will  result  In  profitable 
I>oultry  keeping  for  Its  readers. 


BJIISCELLANY  AMUi 
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DEPRECIATION  OF  FACTORIES,  MINES 
AND  INDUSTRIAL  UNDERTAKINGS  AND 
THEIR  VALUATIONS.  By  Ewlug  Matheson.  C.  K. 
143  pages.  8vo.  Cloth.  Price,  $3.  Second  edi- 
tion with  marginal  notes.  Part  I — Depreciation. 
The  general  practice  of  depreciation;  the  depreda- 
tion of  land  and  buildings;  division  Into  classes  for 
depredation;  depreolutloii  of  plant  and  machinery; 
writing  off  the  diminishing  value  of  terminable  un- 
dertakings; examples  and  tables.  Part  II — Valua- 
tion. Different  kinds  of  value  deflnt>d:  the  value  of 
a  factory  as  a  going  concern;  the  rental  value  of 
factories;  value  of  a  factory  that  has  stopped  work- 
ing: valuation  of  losses  by  fire;  rateable  value  of 
factories;  locality  of  factories;  trade  fixtures;  bills 
of  sale;  debentures;   index. 

METHODS    IN -THE    ART    OF    TAXIDERMY. 

By  Oliver  Davie.  44)  Illustrations.  Frlc*'.  $2.riO. 
Text  by  Oliver  Davie,  who  lias  niailc  Taxidermy 
his  life  study.  Illustrates  In  a  peculiarly  lucid  ninn- 
ner  the  most  practlcul  m<'tlio<ls  of  the  art.  The 
full-page  engravings,  DO  In  number,  are  drawn  by 
Theodore  Jasper.     0<M)  figures  In  all. 

TAXIDERMIST'S  MANI'AL.  12nio.  lUnst rated. 
Price,  50c.  P'ull  and  plain  instructions  fur  <-i>l- 
lectlng,  preparing,  preserving,  stulling  and  mount- 
ing all  birds,  animals  and  liistM^ts.  Written  In  pop- 
ular and  Intelligent  English,  so  that  any  intdligfnt 
l>oy  can  understand  and  apply  Its  instructions.  Not. 
however,  an  amateur's  guide,  lint  a  standard  with 
professional  taxideniilsts.  nnd  gives  all  the  processes 
and   siHirets  of  the   profession. 

THE  ART  OF  BOXINCji.  Hy  Ni-d  Donn«'lly,  Pro- 
fessor of  Boxing  In  the  I^onlon  Athletic  Club.  12ino. 
Price,  25c.  With  40  Inst  met  ivi*  ent^ravlnjrs  and 
Marquis  of  Queensbury  rules  and  T.ondon  prize  ring 
rules.  This  work  explains  every  movement  of  «t- 
tack  and  defense  in  the  clearest  languap';  liow  to 
hit  and  hit  hard;  how  to  sti>p  quickly  and  <Nislly, 
and  iiow  ''to  get  away"  without  even  stopping  a 
blow,  are  all  explained  plainly,  so  that  one  can 
learn  to  be  a  perfect  boxer  without  taking  lessons. 
Also,  a  "Complete  Manual  on  Training,"  by  John 
Gouldlng. 

DOG  TRAINING.  16mo.  Price,  25e.  Contains 
simple  tricks  and  training,  to  teach  him  his  name, 
to  leap,  walk  erect,  dance.  Juniii  rope,  sit  an<l  lie 
down  at  command,  beg.  give  his  paw,  sni'cze,  speak 
for  It,  fetch  and  carry,  bring  his  tall  in  his  mouth, 
to  stand  on  a  ball  and  mil  It  up  and  ilown  a  plunk, 
to  walk  on  stilts,  to  go  up  nnd  down  a  ladder,  to 
••sing,'*  to  stand  on  his  head,  and  to  "raise  Cain" 
In  general. 
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/r^  CAN  FURNISH  ANY  MECHAHIQAI.  BOOK  PUBL,\S\IB.D 


WE  CAN  FURNISH  ANY  MECHANICAL  BOOK  PUBUSHBD. 


BOOKS  OF  TABLES.     BOOKS  OF  RECEIPTS 

ROPP'S      KEW 

tmil    tiwt.    SfkifH  Jorhrt.      Cloth.      l«c«.   't£fiO. 
relaUoa    ~ 


pi^B.        Of  Ute   locomotlre. 


he  tge  nf  nlr  Bhlf*-  ■nbmarlne  boau  anil  vlnlesB 


irmrnr,  naDUfoctDr 


I   eveTjtblas   tbat   I 


aiTBBTIOXS  Ain>  AXSWKR8.  BsBed  opoD  Ibe 
BlanilnrU  Code  uf  Train  Rnlea.  Br  O.  £.  CoIIIdk- 
vooil.  Ed.  BevlsEd  edlllon.  SO  pBscs.  DlagramH. 
Clath.  Prlc^  fl.  Intended  for  uw  In  ibe  el- 
imination of  trilnoteD.  Ttip  nnpril  TDlec  train 
rain,  train  orders,  and  the  whole  bandUog  of  iralns 
la  *<^l  forth  In  ao  almple  and  at  the  aame  time  com- 

Cbenalve  manner  that  a  cnreful  readlnc  ot  tbe 
k  will  at  Bay  one  with  sufflcteut  knowledce  to 
-  )t  anr  contlnnncT  thai  may  arlae  Id  the  csiidact 
9  train.  Bndorspd  bj-  high  rullwar  oOclali  from 
avi^loDa  of  the  rounti;  Eyrtj  tratisportatlon 
I  ahoDid  have  a  cop:r- 


bellagrapbic   papera.   making 
Dg;     oatfll     for     hcllosrapblc 


iObenuttor  proceaa;  the 
fabKn,  prlnta  In  dj  ~ 

puMl;   pr*p*ratlon  „    .     .    ,  

Bldnca  for  ann-ntnrtng;  oatfll  for  hcllosrapblc 
irtatlos:  fcrro-proBlate  or  white  lln«  on  blue  gmand: 
■ell^t  or  htne  line  on  white  ground;  ferro-gntllc,  or 
•lAclL  line  on  wblt«  Kroaiid:  brown  line  on  wblte 
I;  minor  helloeraphlc  proceuea.  A  rompre- 
a  little  blbltograph)'  at  the  end  of  tbc  volume 
a  Indei  add  gri'atljr  to  Ita  mine  and  Intereat. 
^___  THR  WJCMtOTIVB  UP  TO  DA'TE.  Bj  Charlea 
mtatvf.  TSfl  pagea.  S80  U  lustration  a.  Cloth. 
Price,  f3,H0.  Co*«ra  th«  whole  noge  of  locomotlTe 
mMrtloUan  and  tDinaKenjent  down  to  the  preaent 
UJ,  iDClndlBK  Ita  latest  development  and  all  mod- 
irn   aiipllanrra.    toa^llier   wlih   a   clamiBcailoD   and 

paniuiD  of  ttll  klDdH  of  loeotnotlTeh  both  almple 

^ rronpoUDd.      It   la  n    book   called   from   the  me- 

ehanlcal  oooka  and  papera  of  the  world  and  BO  con- 
alna  all  tbr  rrallr  Taluable  Information  to  be  foand 
n  a  rompletn  mtchantcal  library.  Bverr  aublecl  la 
nllr   lllmrtnili'd    and    tbn    df-crlpdona   vlrai.    ot   all 


Wrlttra    In    Btala 
K>    aauinoatlrai    ^n 
being  glTCB  or  rmnlivd. 
JOHPMHT'B      OAKDr      MAStAL, 

An  aatHoritT  on  aMaa.  Iwtnati'r  b«allu  i 
tUatlng.  pinmblni  and  gaa  Sltlnx-  A  vun 
cresce  book  for  arxrUiccta.  Ibaw  la  pta 
coclneera,    lanllarB    and    tbMr    tUAMtlM    t 

~  ■""-  — — pliunwag  KTMIML    AJl 

Dged   la   !-•-■—       — ^--  1.^ 


or  alter  heatlnc  o 


wtth  CKia  and  r 


FIFTY-CENT  SHRIHS 


BOOT-MAKUfO   AXD    MKItRCHO    lad) 
palnnc,   laatlnx  and   antafelnr.      U\~ 

EaTlaga     and     Oiagrsma.      Pri<«, 
epainns  beets  and  balf-aolln«i  l _ 

ahoea:  re-weltlns  and  re-aaUns:  Mia«-«BM 
iDf  tbe  npper:  sewtnc  and  aUtehUw;  nd 
k — 1.  ■.„■• .jij  jnigjjj-.  -....1 ■-—- i  ^a 


beeli  knlOng  a 


iunti  BtiUat  nrtut  b 

Others    of    the    act    are; 

HOrsB   DECORATION.      Price.    (Or. 

HOW     TO      WaiTH     SIOXS,     TICI 

POSTERS.      Price.    50e, 
1VOOD    PI<ll9Bl.ia.      Price  Me. 
DTK  AMOS         ARD         EI^ECTKlc 

Prlcfc   EOc. 

crcLA  Bvu.Di.iQ  Aim  RBPAinnn:. 


EOc 


DBCORATITB  DEStOKS   OP  ALL 
ALI.  PURPOSES.      Pricv.   hOf. 
AIM*       FBAJCDCn 


AOI 


HODNTIKG 


FICRBIC  AKD  HELIOaRAPHIC  PROCB9S:     A 

Haudbcjk  for  PbotographerB,  Draugbtamen  and  San 

Prlnlers.      By   George   E.    Brown.      J49    pages.      Dla- 

grama.      Clotn.      price,     SI-      For    arcbltectB.    aar- 

— }j9n,  draashtimen,  englaeera  and  others  who  pnd 

e   reprodaeilon   of  tracinn  a   matter  of  ererTdnr 

xwHltf.    II  embcaeca:   Toe  ferro-prnsBlate  proceta, 

otng  bine  prlnta.  naea  of  blue  prints;   ferro-prua- 

*-»  ux   trl-volor  work;   tbe   kallltrpe    process;    the 


SION.    Price.  £De. 

BCtLDING  HODBI.   BOATS.   Pricey  Me. 
HLBCTTIUC    BBI.LS:      BOW    TO     — -  — 

PIT  TBEM.      Price,   BOc. 
BAMBOO  WOBK.     Price.    BOc. 
TAXIDEBMV.      Price.    EOc 
TAILORHfO.    Price,  EOc 

PHOTOGRAPHIC      CAmSRAS 

80RIE8.     Price.    BOc. 
OPTICAL   LAirrERNSL     Pric*,  B4 
BNOHAVIMO    METAI..9.      Price,   I 
BASKET   WORK.     Price.    EOc. 
BOOKBINDING.      ~  ' 


BENT  IRON  WORK.     Price.  He- 
PHOTOGRAPH  If.      ~' 
UFHOI.KTERV. 


,..      Price,   iOo, 
READY   8HORTI.T, 
LEATHER   WORKINO.      PHt-. 
HARNESS   MAKING       1: 
HADDLBRY.      Prlcu.    CO 
TBCMNICAL     INSTRI  >   ' 
aeries.    Edited  bf  PanI  N    ' 


PRACTICAL  GAHFrmSO.  Ptioc.  tL 
PRACTICAL  STAIB(»IIM  JOIXKRT. 
PRACTICAL     JMKTAI.     PLAT —     

PRACTICAL      ORAnnao       AKD       UA. 

'"'^OTHKR    VOLITMBS    IK    PtUCPABAl 


irHilrs   ar>   hera   iuctndtd   aiul   i 


tSJUiB  Br  PdFVLAK  MECHANICS,  JOURNAL  ami 


"AN  FVRNiSH  ANY  MECHANICAL  BOOK  PUBUSi 


OSTnAMD     SCIBNCB     ^BIUES.      lOmo. 

"•Oc  anck.  Aiui'lr  IIlDAtriit>^  wben  the 
anOa.  Pot  op  Id  u  unlturm,  neat  aod 
laaaer.  Subjects  are  of  nn  emlntntly 
aracter  mi  cmlmce  a  wide  rsuge  of 
'   rollovlDg   cltnliona   maj    be   noted   as 

B¥S    FOR    PltHNACGS     AND     STBAJI 

,  R.  Aimtuoag.  C.  B.  8rd  Americau 
K«Tl»ed  and  pant;  rv-nrltlen,  wltb  ao 
'■Theotj  of  CbliDDcr  Dniogiit,"  bj  F. 


OP   IKKTALS   ClfDER   RBPBATBO 

'rice,  BdP.  WIIH  Various  TablcB  ot 
—  Siporlmenta.  From  the  Qenana  at 
fftg   SpBDKc-uburgb,   wltli    a    pn-fuoe     br 


-itBKea  of  Oaa  _.. „, 

HiDta  to  Oas  Coiiaumeta.     2nd   edlUon. 
■Dd  enlarged.     By   Wm.   Paul  Qerbard, 


WENTY-FIVB  CENT  SERIES 

OF  BLBCTRICITY  FOR  BBQINNERS. 

[  tbe  EltemeDtH   ot   BlKtrlFlty   and  Msg- 

■pplled  to  Dyuamoa,  Motora.  Wiring,  and 

-ncheg    of   Electrical    Work.      By   Norman 

M   IllnBlratlaos   aad   O   tables.      Price, 

-.mntlBS.  EspcctsJIy  adapted  for  Ao- 
lAilDch  and  Gas  EnRloe  Wack;  Medical 
N,  ADUuDclntots.  Burglar  Alarms,  Tole- 
Icctrlcsl  Biperlmenta.  and  ail  purpoaee 
jood  ballery.  30  lllaBtratloDS.  26o. 
KLHCTRIC  MOTORS.  How  to  make 
HI.  InclaillDg  deslfu.  emmpies  or  small 
their  apppllcatlons.  speed  contrcrilera, 
ea,  Ptc.  48  lllnstratloDs.  Price.  a»c 
SCIENTIFIC  E1XPBRIHSNT9.  How 
— . — ...., —  __j  iQBtmctlve  experlmcDla 


BOILiE»  UAKinio.  ConlaluB  full  la- 
far  daslpilng  and  making  Model  Statlon- 
—  — -■   LocomotlTB   Boilers.     Fnlly   llloa- 

WORKING  TOOLS  AMD  THEIR  V»KS. 

M(  for  YoDng  Hnglneers  and  Apprentlcea. 
to  DM  Sloiple  tools  leqDlred  Id  UetBl 
Id  Model  Making.  Illustrated.  2Gc 
ICOHOTIVE.  SIMPLY  EXPLAINED. 
trodnctlon  to  tbe  Btudy  ot  tke  Locomo- 
I,  tlielF  Dealgu,  CoDStrurtlon  and  EreC' 
I  abort  catecElsm.  36  llluat rations.  S5c. 
BBm  GAIL  HOW  TO  HAKE  AND  DSH 
lUcal  bandbook  on  the  naea  of  Acetyleoc 
le  ■OTWrntna  tor  Its  ceDerattoo,  blntB  on 
(tc  >4  UlDstrallons.  Prlw,  3Bc 
rmNQ.  Practical  hints  on.  for  begln- 
Bkblng,    describing  In    detail    tbe   rarlona 

— •  for-  '" ■--    ■ 


I6c. 


lally  III  Ultra  ting  I 


,  with  137 


make  and 
and  tenon  Inlola.  lap 
lolnta,    EcnrDQg    Joints, 

rations,      price.   2Ec 

^^     — !    CORLISS     ENOINB.      A 
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Posts,  Fence,  Bottom  Upwards 
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Power,  Inspect  the  Shafting  and  Save 

Power  Required  for  Air  Lift. 28 
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Rlnir,  How  to  Fasten  to  a  Roi>e 225 

Ring,  Improved  Method  of  Fastening  a  Rope 

to    407 

Ring,  Simple  Way  to  Fasten  a  Rope  to 3M 

Ring  Wiring  and  Distribution 2T2 

Rings  and   Pulley   Ijloeks,   How  to  Make.  ...390 

Rings,   Collector.   Devlee  for  Truing 293 

Rivets.  Di'vlee  for  Removing  Broken 873 

Roek,   Ilnw   to  Sustain  a   Pole  on S5S 

Roof,  Copper.   I-aylni?  a 287 

Roofing.    ZIne,   Advantages  of 227 

Rope.  How  to  Fastrn  to  a  Ring 225 

Rope.    Improved    Method    of    Fast«'nlng    to   a 

rtlng    407 

Rope.  Simple  Way  to  Fasten  to  a  Ring 304 

Rope  Swab  for  En^ilne  Room 20B 

Rope  Swivel  for  a  Well  Driller 278 

Rnbbor  Artlob's.  Good  Meth(Ml  of  Repairing..  296 

Rnlln?  P«'n.   How  to  Hold 2«n 

Rusty  Pipe,  Method  of  Cleaning 

S 

Sandpaper,  Another  Method  of  Using.. » 

Sandpaper,    Proper  Method   of  Using «,« 

\\u^    •*. 


Saw,  How  to  Uake  a  Flae-Toatbed.... SIS 

Baw,  Make  Fit  tbe  Work SBt 

Baw   Whp.;lii,    IroD    Bnnd,    PiitllDg    RublMT 

Tires  flD      32! 

Sins.    Donil.    and   How    TI1P7   Ate   Uadc 38^ 

Bawdasl,   Haw   to  Bam 253 

Bawinlll.   Anotbcr  Electric  Circular tSS 

Sawmill    Plant,    Fuel    Eronomlier    for «M 

ScaSolii  Bracket  tor  a  Ladder 266 

Soiffold   Bracket,    Haiiil;  333 

Scattold  Bracket.  How  to  Uake  a  Portable..  SS3 
Bcalda  or  Burijf,  Flnt  Tblogi  to  do  Id  CaM 

o(    3« 

Screwilrlrer  and  Nail  Punch,  Home-Made 3T] 

Screwdriver  lor  Set  Screwa BOS 

Screwdriver,  How  to  Make  a  Qood 37! 

Screws,    Blue   or   Antique    Copper,    How    to 

Make  344 

ScrewB,  Trar  for  Holding 3M 

Scratch,  The  DHngen  ot  t 370 

Sniber  Points  for  Prick  Pttncbei,  InterchaDge- 

able   220 

Section  Ruling,  Derlce  for 30J 

Bet  Screw  Points  333 

Set  Scrows,   9erewdrt«6r  Mr BOS 

Senlne-MiclilDc.  New      236 

Sbade  of  Electric  Ll£ht 32* 

Sbitl.   To   Find   Center   of   Without   Center 

Punch  JM 

SbaftlDE,   Inapect  It  and   Save  Power .tTD 

Shafting,  How  to  Sttalghten 328 

Shsfts    and    Valve    Steina,    BemoTlng    Kers 

from 27( 

ShallB  Having  Large  Hole    in     the    Center, 

-ForKlng  Hollotr   311 

Sbaria,  Key    for  SM 

Sbart!,  RemovlnB  Old  Qear  Wheels  from Mli 

SUiTpenlng  Digging  Bars 2S0 

Shpam  for  Cutting  Tin,  Cheap 18! 

Shellac,  To  Bli-aih 341 

Bhtna'   Bo  10m B.   Faint  for S87 

Shocking  IdRcblne,   Anotbcr SOT 

Shop  Power.  Usy  of  Motorcrrle  (or S4E 

SbortB  jmd   Qroupda.  To  Delect 2OT 

Show  Window    To  Hake  Fonntala 215 

filrkls    Bara,     Beat     Method     or     Remorlng 

Knlvrs  from   318 

SlKns,  Cheap  Paint  for  R»ii«h  Wall 22o 

Signs.  Gnallglit  Flnab,  lor  Show  Windows...  206 

Slgna.    Porforalcd    Night SCS 

Sllrcr,  Hard  Solder  for 33] 

SliLp  for  Plaster  Wall  226 

8lii>ij,  Ol   and  Wnter 397 

Blale  Swltclibonrda.  To  Clean  When  Bornnl..  401 

Sled  Broke.  How  to  Make XK 

Sled  for  Moving  Iawd  Sprinkler 2iB 

Slickers  or  Oil  Skins,  Chlnerc  Method  of  Mak- 
ing   3(W 

Sockets,   Waterproof  Blertrlc  Ught 244 

Solder  Agate  Ware,  To 4O0 

Balder  Faueeta  on  Copper  Kettlra,  To 208 

Snider  for  Alumlntini 228 

Bolder  (or  Silver,  Hard :t37 

Solder.   Wire    205 

Soldering  Ainmlnum  401 

^Soldering  Cast   Iron ,121 

Soldering  Iron.  How  to  Make  a  Sett-Healing,  3nl 
SotOerlng   Iron.   Making  Out   of    Scrap   Sheet 

Copper   .■«H 

Solid  Ej-e,  Several  Methoda  of  Making 211 

Spark  Plug  for  b  Small  Qaa  Engine,  How  to 

Make 237 

Spepda  for  Orar-Iron  Fljwheela,  Safe 314 

SplllP  Poller.  CiiiHl  337 

Sptinlers.  SU'niiiliiE  Out 221 

fiprlag  Bead,  MaUof  a 202 

Spring  I-oop,  BeadlaK  a ....  2l< 

Bftilai,  Spiral.  How  to  Sepalr SM 

String  suet  To  Tamper, 381 


SpclDga,  Another  Device  for  Winding tU 

Springs,  Coll.  Simple  Melbod  of  Winding 280 

Springs,  Cull.  Simple  Rig  for  Winding .IN) 

Spring*,  TeniperlriR  Stout 8T8 

Sprinkler    Lown,   Bled  tor  Moving 248 

Spruce,    To    Flnlsb ^32 

Spuds,  Taking  Oat  of  Bollera 319 

Square.  Gate  of 31B 

!1(|uare.  Cylindrical,  How  to  Make  and  Use, .  2Sa 

Bqaare,  Steel,  Dividing  Circles  b; 326 

Stack,  Getting  a  Block  and  Tackle  to  tbe  Top 

of  a  Steel 384 

Stack,  Raising  the 322 

Stacks  sail  Boiler  Fronta,  Some  Good  Palnta 

for   .  27B 

siaiD,  imliatlon  MaUogau; 303 

Staint,   Marqaetrj  Wood     SOD 

BUlna,  To  Remove  from  Marble 341 

Stake*,   DrlvlQg   bj  CompreHai'u   Air 237 

BUplc  Pnllei,  Ooo<l  23S 

BUples.   Tool  for  Pulling 901 

Star,   To  Cnt  a  Flvo-Poluted 387 

Stars,  FIvo-polnled,  Drawing 244 

Steam  Blast  as  a  Protection  for  the  Bridge 

Wall    377 

Stiam  Chest,  Qooil  Packing  for  a 346 

Steam    Dome*   and   Piping,    Insolatlog    with 

Hair  Felt   339 

Steam.  Economical  Method  of  Oetting  up  In 

Extra    Boiler    281 

Steam  Oange  Alarm.  To  Make 247 

Steam  HnnQmer  Franie,  Bracing  a 310 

Steam  Pips.  Qrnde  the a.TO 

Steam  Plant.  How  to  Moki-  a  Wblntic  for....  220 

Steam  Turbine,  How  Oppratea 342 

Steam  'Wblatle,  Home-Made 261 

Steel.   B\fra      How     0   Revive 238 

Steel,  Blectrolj-tlc  Ptoceaa  for  Btehlns 367 

Steel.   Etching  on -144 

Steel,   Liquid  for  Etching  on SBa 

Steel,  Pnlnleii  Paper  for 3M 

Steel,  Preparing  Borax  for  Uae  In  Welding..  348 
Bteel.   Punching  Stmctural     for    Loi-omotlve 

Tender SH 

Steel,   Spring,   To   Temper 330 

Steel,   Thin,   To  Cat   Without   TemjM'riiie 24S 

Stencil   Holder,    Convenient 270 

Stock  Cart.  How  to  Balld 20.1 

Stone  Cutters  and  Giber  Craftsmen.  Lluhtlng 

Device  for  300 

Stone,  Removing  Efllorefieeni'f'  from  Arliadal  278 

Slonc  Required  (or  Wall   ;t2T 

Slorage  Battery    How  to  Make  a  Sumll 3." 

StorlnH   Range   Boll«« 23M 

Stove,   Hot   Blaat,  for  Skln-Drylni;   Mold....  2:t2 

SIralghtcti  SbafllDB.  How  In 321) 

Bttalghtenlng  Pipe  and  Shnnliii:,  MaMiIni-  for  Z.14 

StrillBJUenlng  Wire  in  (he  Laihe 244 

Strainer  for  an  Air  Pump 236 

Sal  ph  uric    Add     ts.     Hydrotluxrlr     Aild     for 

Pickling    Cant   Iron 274 

Swnh    Bnpe.  for  BnRlne  Honui 2<H 

SnacP'aiiBper.  SubHtltnte  mr  n 340 

SnltrhlMWriK  Slate.  To  Clenn  Wli.-n  Biime.1.  401 

S-Wrench,  How  to  Make  ou 2ol 

T 

Table  for  Spacing  Holes   In  Circle- .110 

Table  of  KlI-nvatt-Hour  CoBt^ Xii: 

Table,  Ready  Refm'ni'o  Metric  CmviThlon...  ItK! 
Tnekle.  Raising  a  Heavy  TlinU'r  Wliliout...  .ISO 

Tank,   Safety   Fire  Bucket 333 

Tanka  for   Pickling  Caat   Inm 337 

Tap  Wrench,   Simple 240 

Telegraiihy.   Wlreleas,    u   Everyday  Ui-e 242 

Telephone  Alarm,  Aulomatli?  Fire  and  Burg- 
la  "iKl. 

Telephone  'M.agn*^o,^VAvvsfcCML'at.*.'o»  ■«■»'* ';'!*• 
Trtepbone  PiAitB,  ¥iv»Xi-Ci'ai\™i. "^ 


424 


Tolephono  ^ir(>s,  Turuiuv  CuruftH  with .'{75 

Tel«phuu«-M,   Btttteo    UruuuuilxtT   for '24li 

Tclephitiii'N,  Gong  Cuuiu*ctiuUH  fur 4()T 

Tele|}bv/urtf.     lutcrcoiiiiuunlL'utluK.    liiMuliluK-  -41 

Tolciiliuucri,    Vltdble   Hlguals   fur ::15 

TouiiKM'ature  Alarm   -VHi 

Tcmpcrlu;;,  To  Cut  TUiu  iSUvl   WltUuut L'4& 

Tempering  SUut  Spring's lils 

Temper  Sprlug  Steel,   How   tu IWJ 

TcuouB,   iiurlug   on   WasoQ   Spoken 2US 

Thawlug  a  Pitcher  Puiup 'Mb 

ThawiQs   Frozen   Grouud    with    Lime '2-M 

Thuwlug  Out  Pumps,  Apparatus  for 1:33 

Thawlutf  Uudergrouud  F rosea  Water  Service 

Plpea    -WW 

Threaded  Work.  Split  Nuts  \u  Driving 3U6 

Threading  uu   Ell ."{SS 

Thermometer,   Repairing  u .'KKi 

Ties,  How  to  Pile  Railroad liSt 

Timber.   Raluing  Heavy   Without  Tuckb- :«« 

Time  Alarm,  How  to  Make 'Ml 

Tin,  Cheap  Shears  for  Cutting 150-J 

Tin,  How  to  Loiter  on ."Jr*! 

Tin,  Labeling  I'aste  for '^i'i 

Tinning  Roofs.  Linseed  Oil  uh  Flux  in I'Tl 

Tin  RoofH,  Pri'paring  for  Pului -11 

Tin  RoofH,  To  Make  Hold  Paint 'SV.^ 

Tinware.  To  Make  Paint  Stick  to iliW 

Tire    Pump    for    AutoM.    Aut«>matl<* .'Jli" 

Tires,  Heating  with  Crude  Oil :ms8 

Tires.    Rubber,    Putting   on    Iron    Hand    Saw 

Wheels  -{il^ 

Tons  of  Hay.  To  Find  Number  of 4<W 

Tool   Box   for   Millers :!80 

Torch,  Home-Made  Gasoline -07 

Traeing   Paper,  How   to  Make .*M8 

Tracing    Paper.    Preparing i*21 

Tracings.  Hnw  to  Clean 210 

Tray    for    Holding    Screws .'WO 

Trees,   Drains  Among -42 

Trees,  Insulating  W*ln*s  from ^l 

Trees.  Susitendlne  Wires  to :i»»0 

Triangle,   how   to  Make  a '*i'M 

Trouble  Alarm   IMau,    Wants 2114 

Turbine.   Steam.   How   Operates 'M'Z 

Turpentine,    To    Test 201 

Turpentine.  To  Test   Purity  of i'.lJ> 

Turret  Lathe.  Boring  on  the 232 

Twist  Drill,  Lengthening  with   Paper .'UK 

Twist   Drills,   Abuse    of aW 

V 

Voeuum  Gauges.  Device  for  Testing ;W0 

Vaeuuui.    Measurement   of .'Wi» 

Valve,  Disk.  Repairing MJO 

Valve   Op«>ulng   and   Closing   Device 2l» 

Valve.   Reducing.   How   to  Make :M4 

Valve  Stems  and  Shafts.  Renuiylni!  Keys  from  270 
Valve,   To   Find   the   Number   uf  Turns   It    is 

Open    •**'•'* 

Valves,  Wrench  for  Removing  fnnu  Pumps..  S.'k'i 

Varnish,    Flexible    2.'W* 

Varnish  f«)r  Balloons.  Flexible 307 

Varnish  for  Inm •*W7 

Varnish  for  Marble,   Wax .'«»» 

Varnish  Precepts  24:{ 

Varnish    Stains.    Removing .'J<»7 

Varnish.  Thinning  277 

Vlucraph  and  How  It  Works 210 

Vise,  Made  of  a  D-ior *«*0 

Vise,  Shapcr  and  Planer,  Holding  Down  Work 

In    i«l 

W 

Wigon  T-c.'nle<l  with  S,4W»  Lbs.  of  Machimry. 
Repalrin:;    21>7 

Wagon  Spokoft,  Boring  Tenons  on '-iW 

W/i^on   Wborh,   Why  Dished ^^^ 

Walnut,  FllJor  for ^  '^'^ 


Washer,    Trnprorlng    An 91 

Washer  Made  of  a  Key 274 

Waste.    Washing » 

Water  Fe<'d,  A u  Emergency US 

Water    for    Shower    Bath    or    Wasli    BmIb, 

Warming  XH 

Water   Heater,   Home-Made 

Water,   Heating  Iron  In   Cold , 

Water,  Hot  for  Office  Use a 

Water,  How  to  Filter  from  Gasoline ti 

Water,  How  to  Heat  Large  BcKlles  of XSt 

Water  Jacket,  Repairing  a  Cracked , 

Water,   Pounds  in  Column 

Water   Supply   System  for  the   Kitchen...., 

Water,   To   Prevent  from   Froczins , 

Water  Wheel,  How  to  Build  a  Cheap Bi 

Water  Wheel,  How  to  Bnlid  an  Overshot....  XU 

Wax    Finish   for    Floors #g 

Wax,  Grafting.  How  to  Make fll 

Wax  Varnish  for  Marble 3M 

Wedge  for  Hammer  and  Tool  Handles 3N 

Wedges,  Good  Method  of  Sawlnff Sli 

Weight   ol    Wrought   Iron  and   Other   Metal 

Bars,    To    Estimate JM 

Weights.  Heavy.  Moving  in  the  Mountains S!i 

Welding  Steel,  Preparing  Borax  for  Use  In..  M 

Well  Driller.  Rope  Swivel  for 27» 

Wella,  Fishing  Tools  for  Use  in  Deep 291 

Wheat    Dump    for   Custom    Mill 3Sl 

Wheat  Heater  for  a  Mill,  Home-Made 220 

Wheels,  Car,  Grinding  at  Slow  Speed 36 

Wheels,   Flanged    

Wheels.    Iron    Band    Saw.    Putting    Rubber 

Tires  on  

Whtcls,  Aletal.  How  to   Respoke '.'    221 

Wheels,  Wagon.  Why  Dished 886 

Whetstones,    Oil    or.    Dressing jn 

Whistle  for  a  Steam  Plant,  How  to  Make 22i 

Whistle,  "Squeaky,"  How  to  Remedy ....  2W 

Whistle.   Steam.   Home-Made [[][  261 

WhitewaKher.    Ah     '.'..*...  2U 

Whilewu-'-h,    I  .inie.   How   to  Make !!'.*..'.' 

Whitewash,  To  Soften  Old '.'.'..'. 

Whul  Pressun*   

Window  Jack,  i  lt»w  to  Make  a , 

Window  Pane.  To  Render  Obscure   221 

Window    Shades.    How    to    Square .'  309 

Wln<low  s.  To  Remove  Frost  from. . , .  I ! !  *. ! '.  827 
Windows,  Show,  Gaslight  Flash  Slffns  for..  298 
Windows,  Show.  How  to  Prevent  Moisture  in  S5T 
Windows.   Show.   To   Keep  from   Sweating..  2S? 

Wire  Solder  .* 2» 

Wlre-Siilklng    Tool.    Handy \[  SSI 

Wire.  Straightening  in  the  Lathe \  aM 

Wires,  Insulating  from  Trees 351 

Wires.  Line,  Method  of  Attaehlog  to  Rock.!  949 

Wires,  SusiM'udIng  to  Trees ,' .  309 

Wires,   TelephiMie,  Turning  Corners   with....STS 

Wireless  Telegrephy  In  Everyday   Use 

WtHHl,   Bla<-k   Knamel  for ' . 

Wood   Fuel.   Bridge  Wall   for [[ 

Wood  Gutters.  Devlee  for  Cutting 

Wood.  To  Give  an   Eggshell   Polish Sil 

WomI,  To  Rcnvive  Greast*  Spot  on ag 

W<rod    Vessels.     Cement    for 40B 

Wurk   Ben<'h   for   Plumbers.    Portable ',.[ 

Work  B»*nohes.  Linoleum  Covers  for 

Wren  eh  for  Renin  vlng  Valves  from   Pumps. .  855 

Wrmi-li.  Pipe,  Substitute  for an 

Wremli.   Simple  Tap 

Wreneli.  Stillsnn,  How  to  Harden 

Wrist -IMn   Hole.  Jig  for  Boring  In   Oaaolinc 

Piston     


Zinr.    AeM-Pro<»f   Ink   for 

Zine.  Iron  and  Galvanised  Iron.  How  to  Paint 

7A\io   l-\\VtvtV\i¥:,   Boiled   Oil   for 0 

7A\\e   Vn\wX^.  '^WwtAxv?.    ^ 04 

7A\\*"  \XovA\\\^,   XvX'^^L^iV^?.*?^  Cil. . 
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SPLITDORF  LABORATORY 


»iid  MOPEL  MAKING  »nd  gr^wnUc  ttui  RESULTS  will  be  sathfactoiy. 

OUR  SHOPS-bolh  Electrical  and  Mtdwnical-ite  equipped  with  every  device  attitd  to  coIimicc 
tbc  QUALITY,  and  by  the  uvia?  ol  time,  matttUi  and  labor,  cbupen  the  cost- 

IT  IS  OUR  BU^NHSS  to  acvilop  Mechanical  ideu,  Electrical  inveatloru  and  Eagiaecring  plane 
of  hJjJ  cfaafACICf.    Out  Eiptrtniental  Department  itaadt  ready  at  any  time  to  amlil         '     "' 

write  ut  and  we  will  £ive  your  inteitsU  our  bc«  altefitloo.   Addreu  Bngineerine 


!pl«i» 


I7-r  VANDETFATKR  STREET 


SPUTDORF  LABORATORY 


NET  YORK,  N,  Y. 


LThe  1907  Edition 

OF 

5HOP  notes; 

Will  be  Volume  III  in  the 
■eries  and  will  contain  not  less 
than  r.28  pages  of  entirely  new 
matter.     None  of  the  articles  J 
louiid  in   Volume  I   and  Vol-  J 
line  II  will  appear  in  the  1907  i 
edition.     Price  50   cents  post-  5 
paid.  Ready  for  delivery  Dec-  i 
Lfemhcr  10th,    1906.  ^ 


USE  GOOD  TOOLS 

AMD  HARE  TODH  WOBH  EAST 

:  "SPECIAL'S 


Our  Saw  Set*  will  do  their  work  right  every 
limCt  and  you  don't  hnvc  10  be  in  cxpen  to 
u»cihcr«(  any  apprentice  can  Klaiaw  with  one. 


Our  Nail  Puller  will  outIa«  Kvcral  of 
(he  old  taihioned  kind,  and  will  pull 
more  nail*  with  halt  the  labor  thin  any  one 
on  the  matket,  it  you  like  10  make  your  work 
e«»y.     Wriie  lor  catalogue. 

CHAS.  MORRILL 

B-w*yCh*inb*ra.      -    NEW  YORK 


PARTIES   HAVING   GOOD    PATENTS    IN 

MECHANICAL  LINE 

1  do  will   to  cuiisapund   with   i 
nefltoiloiu,  on  paitnerahip  01 

fHE  TURNER  BRASS  WORKS 


or  dMlrlBE  to  Fecort  backliij  to  jat  their  patanti  Usoed  ard  have  thsir  devlcss  manufactured, 

will  do  will   to  cuirsapund   with   us.      Wn  are   will   prepared   to   maaufacluie   anything 
^^k  nefltoiloiu,   on  paitnerahip  01   loyally   basis,   will   aUo   considar   the    purchajc   outiisht. 


_      ufkc|ii>r< 
Braat>r..  Pu 

9i    NORTH  FRANKLIN    5TRE.ET     ^    ^    ^ 


C  KVC  A.OO  .  WA-. 


UTICA  PLIERS  ®  NIPPERS 


NO.  700  COMBINATION  SIDE  CUTTING  PLIEil  (Six  Toob  in  Ou) 


NO.  1000  GIANT  BUTTONS  PUER  (SS.SS'lSSS'KTiSrmfSSSSKiSi 


VTICA  TOOLS  ARK  UNKQUALED  IN  QUALtTY,  DESION  AKO  Wt] 

ftintatl  trnni  ■>  lliiv  k^i'I*  ■"  ■[»■>  runraUi  (.-iiitHnNl. 

%,';'  Cennine  Bear  this  MarK  fVCVcfi  Etch  Tool  Gotranle 

AiH  Your  Dealer  for  Ulici  Toolt.     Tbey  are  the  Sell.     T«]le  no  Sobstinile 

UTICA  DROP  FORGE  and  TOOL  CO.,  b.pi  p  75  OciiL-sce  Si..  UTICA,  N.  j 
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POPULAR  MECHANICS 


SHOP   NOTES 


FOR 


THK  NEW  YORK        i  T    r\  /^  ^^ 

PUBLIC  LIBRARY  1   U  U  / 


A:- to;;,  linox  axu    | 
iin.i.Mo;..DAjj4)^^  WAYS  TO  DO  HARD  THINGS 


•  -4. 


OF  DAILY  USE  TO  EVERY 
MECHANIC. 


Volume  III— Table  of  Contents,  Pages  62  J -6 28 
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POPULAR  MECHANICS.  CIItCAGO 


Cnpyrichr  li>-  Popular  MrchanicH  Co. 
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Cricsson 
Dry  Batteries 

HAVE   no   EOUAl. 

For  Durability  and  Strength 

Ctvc  &aU*f adhMi  Wlwrc  Others  Tail 

Last  Longer,  are  Stronger,  give  Belter  Re- 
sults and  arc  Cheaper  than  llio»c 
of  Olher  Makes. 

Special  Pnce  In  Barrel  Lots 

ASK  rOR  QLOTATION  AND  5AMI>t.e 

Ask  your  dealer  for  Ericsson  make  or  write 
fur  our  circular  on  [)ry  huiltrics.  niso  illus- 
trated booklci  un  STORAGE  BATTERIES. 


DAVISON'S 


MINIATURE 

BEIUTIFUL  WITCH  CHAR 


u'.li  ol  Ibeae  are  prrfeBt 
wiirktng  moilelti,  or  exnct  i«- 
nruduGtiuns  ot  Uie  stanJard 

■i.     U  ia   «oDder(al   how  AaUALSlZt  Mft-IBSC 

Huoli  a  amall  ftrtli>le  can  be  nkda,  dvpll- 
outing  K  itDudaril  tool,  for  such  a  small 
nmnnDt  of  mone; .  Ko  detail  is  nsKleoted 
uii  eacli  one  la  gnamntend  to  be  exsotlf 
LS  ahuwn  in  oat.  rii)*  nlclc«l  t>1at«tt  llnifili. 


K^ljCondttiU 
■d  will  gft  one 


rsircHo'iean 


Dif  Ine's  Genuine  Red  Devil  Weler  Mo 

4-lieli  Hour," ' "•  '    ■       -.    ;',■;•»-■«' 


MORRILL 


OH  A  TOOL  IS  A 
GUARAKTEE  OF  ITS 
QUALITY— IF  THERE 
IS  ANYTHIRG  THE 
MATTER,  WE  MAKE  GOOD 


UK'SPECmrsAw 


Saw  Sets 

Nail  Pullers 

Bench  Stops 
Seal  Presses 

and  others 

CHtS.  MORRILL    -    NEW  YORK 


VARIABLE  SP[EO  MOTORS 


FOR  ALTERNATING 
AND  DIRECT  CURRENT 

Sizes  ^  to  }^  Horse  Power 
At  prices  slightly  in  advance 

o(  Constant  Speed  Apparatus 

U'c  mik<  Ihem  lor  ill  tiDill  voi>a  PDrpoic,  mcludl.if 

BUFFERS  and  GRINDERS 
FORGE  BLOWERS 
PRINTING  PRESSES 
AIR  COMPRESSORS 
DENTAL  ENGINES,  etc. 

HadB  ta  any  Cycle  or  Voltage 

Send  fur  BuJIctin  S.  N. 

Goarantee  Electric  Co. 
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POPOLAB    MECHANICS 


TO    FLATTEN    AND  SHAPE 
RAWHIDE 


Warm  two  metal  plates  a  little 
tbau  Ib  comrortable  to  bold;  put  tbe  ra 
hide    between   them   and   press  solid    in 


generation    of    gas    ceases    uDtil    more    la 

needed Contributed     by     Fred     Crawford 

Curry,  Brockvllle,  Ontario,  Canada. 


fill     can     D 


vltb 


water  and  place 
can  B  witb  Its  at- 
tached apparatus 
In  can  D,  as  shown 
In  the  illustration. 
Walt  a  moment, 
then  touch  a  light- 
ed match  to  the 
burner.  If  too  much 
gas  ia  generated 
tbe  carbide  Ib  au- 
tomatically lifted 
out  of  tbe  water, 
M  BhovB,  and  tbe 


FRAME  FOR  HOLDINO  MILK  CANS 
WHILE  SOLDERINQ 

In  a  shop  where  soldering  milk  cans 
forms  an  important  item  of  repair  work 
the  frame  shown  In  the  Illustration  will  be 
found  convenient.  Placed  on  this  frame  a 
40-nt.  milk  can  can  he  rotated  freely  so  that 
j  in  tbe  breast  of  the  can  may  be 


Bhaplns  Rawhide 
vise,  leaving  all  there  till  the  plates  are 
cool.  Be  careful  not  to  beat  tbe  plates  hot 
enough  to  bnrn  the  hide.— Contributed  by  J. 
H-  Jerome,  Brighton.  Mass. 

HOW  TO   MAKE   A   SHALL  ACET- 
YLENE QAS  GENERATOR 

To  make  this  machine  the  materials  re- 
quired are  two  tin  cans,  one  of  a  size  to  Ht 
Into  tbe  other,  a  smaller  can  and  an  ac- 
etylene gas  burner. 

Solder  the  gas  burner,  A,  to  the  smaller 
of  the  two  large  cans,  B.  Punch  the  smallest 
can,  C,  full  of  boles  and  All  It  with  carbide 
and    fasten    It    to 


Frame  lor  HDldias  Milk  Cam  While  Solderlns 

(julckly  and  easily  soldered.  The  frame 
may  be  held  in  tbe  lap  of  the  operator,  if 
It  la  more  convenient.  To  solder  the  bot- 
tom seam,  an  arm  is  fastened  to  tbe  frame, 
so  as  to  support  the  bottom  of  tue  can 
when  Inclined  for  this  soldering,  says  tbe 
Metal  Worker,  and  the  frame  is  then  taken 
in  the  lap  of  the  operator,  who  turns  the 
can  and  at  tbe  same  time  solders  the  seam. 
The  construction  ot  the  frame  is  shown  in 
the  ilhistratlou. 

To  renovate  varnished  wori:  make  a  pol- 
ish of  1  qt.  good  vinegar,  2  oz.  butter  of 
antimony.  2  oz.  alcohol  and  1  qt.  oil.  Shaue 
well  before  using. 

For  oil  gliding  make  an  oil  size  of  calcined 
red  ocher  ground  with  the  best  and  oldest 
oil.  Add  oil  of  turpentine  to  natft  W.  -^^kV 
Iwely  wbeo  tftB.4g  t»  aw. 


POPDLAE    HBGHANIOB 


QUICK  BOILER  MOVING 


An  eDgiueor  was  eiren  from  SDoday 
morning  until  the  following  Wednesday  at 
2  p,  m.  to  connect  up  aome  new  bollen 
tliiit  liad  Just  been  Inatnlied,  and  break  the 
connections  of  tbc  oid  boilers  snd  move 
them  from  tlip  plant  to  the  cars  on  ■which 
tlifj-  wern  to  be  sliipped.  He  tells  in  the 
Engineer's  Review  Low  he  did  It  with  the 
Leip  of  but  two  white  men  and  a  gang  of 
eontbern  negroes.    He  says: 

When  the  order  cnmc.  I  completed  my 
measurements  for  connecting  the  new  boil- 
ers to  the  engine  and  piping  system  and 
starting  up  the  shop,  cut  and  fitted  tbe  two 
6-ln.  and  one  4-ln.  ronnertlona  that  were 
necessary.    Getting  lu  some  more  men  these 


boiler  was  on  a  car,  wltb  all  tbe  flttinga, 
■ecnrely  braced  and  ready  for  morlng. 

In  the  meantime  tbe  other  aettlDg  had 
been  removed  and  the  rubbish  cleared  away 
BO  we  had  a  clean  aweep  at  the  other  boiler, 
and  Wednesday  morning  at  7:40  o'clock 
everything  was  ready  for  the  freight.  Tbia 
job  might  have  lieeii  accomplished  more 
qnlckly  If  we  had  had  better  facilities  and 
competent  help. 


/. 


BEST  ANTI-PREEZINQ  SOLUTION 


The  best  antl-freezlng  solution  for  the  uae 
of  motorists  Is  prepared  by  the  following 
recipe: 

Mix  and  filter  4^  lb.  pure  calcium  chloride 
and  a  gallon  of  warm  water  and  put  the 
solution  In  tbe  radiator  or  tank.  Replace 
evaporation  with  clean  water,  says  the 
Motor  Age,  and  leakage  with  solution. 
Fure  calcium  chloride  retails  at  about  8 
cents  per  pound,  or  can  be  procured  froDn 
any  wholesale  drug  store  at  5  cents. 


Skid  for  Mo  Vint  Bal]*ra 

were  erected  In  place  that  night  and  tbe  old 
boiler  conucL'tlous  broken  and  plugged. 

The  next  morning  the  fronts  and  stays 
were  taken  off  and  the  boilers  stripped.  A 
crfli  work  of  Mocks  was  then  placed  under 
each  end  of  the  hollers,  and  with  jacks  they 
were  rai:3ed  clear  of  the  settings  and  secure- 
ly blocked.  A  gang  ot  men  then  pulled  down 
the  brick  setting,  lleanwhllc  I  had  the  car- 
penter get  out  some  skids  of  6  by  8-lu.  tlm- 
~  iier,  ns  shown  in  the  sketch.  As  soon  as  one 
of  the  boilers  was  clear  enough  to  work 
on.  It  was  lowered  down  onto  a  skid.  While 
this  work  was  n;oliig  on,  I  had  a  hole  made 
In  the  iMiller  room  wall  large  enough  for  the 
boiler  to  pass  out.  and  by  the  time  I  had 


A  ROPE  PIPE  WRENCH 

A  rope  pipe  wrench  which  may  be  ope- 
rated by  one  man  Is  shown  in  Fig.  1.  Tbe 
rope  is  wrapped  on  the  pipe  and  toggle  as 
shown,  then,  holding  tbc  ends  of  the  rope 
in  one  hand,  the  operator  pulis  the  toggle 
with  the  other.  In  operating  the  device 
shown  In  Fig.  2,  which  is  used  for  heavier 
work,  one  man  Is  required  to  bold  the  rope 
fiida  and  another  to  handle  tbe  toggle.  This 
device,  says  American  Machinist,  is  called 
n  Spanish  windlass,  and  Is  used  by  seafar- 
ing folk. 

A  method  of  grindluFf  a  pulley  on  a  shaft. 
or  grinding  a  shaft  in  tlie  lioxes,  is  shown 
in  Fig.  3.    The  ends  of  tbc  rope  are  pulled 


the  track  ready  the  first  liolier  was  on  the 
rolls.  Hitching  the  blocks  to  the  skid  wo 
soon  bad  the  Iwller  walking  out  In  in'eat 
Bbape.    rupsdaj-  morning  at  10  o'clock  thU 


TIC3 

alternately.  The  hand-rnil!<  of  mnrine  en- 
gines are  pollabed  b.v  wrapping  them  wItt 
emery  cloth  which  Is  workr<l  by  a  plica 
ot  vf^D  Tsrn  Instead  of  rope,  as  In  F^  I. 
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NEQATIVE  NUMBERING  DEVICE 

|[Tbe  D<'giillTe-ni)iDberIii;r  or  marking  lie- 
e  Bbown  In  the  lllustriition  is  rery  simple 
I  cotutroctlon  and  will  save  time  for  tbe 
tbotographer  using  It. 

I  To  moke  the  device  prcpnre  a  brass  atrip 

r  cutting  Into  Its  face  the  iiirerted  rnim- 

0  to  0  nnd  screw  tlie  strip  to  the  edjee 

.    printing   friiiue.      Then    construct    a 

■nil  paulograph   of   Ugbt  asli   etripa  and 

B  Bcrew  eyes. 

L  To  number  a  uegatlve  pnt  the  plate,  with 

'  I  dull  Bide  oat,  Into  the  frnme  and  pick 

Nit  the  correct  flgurea  on  tlie  brass  strip 

(nd  transfer  them   neatly   to  the  negative 

T  hotdluK  the  wooden  Mock  to  which  the 

^pautogmph   1b  ottaclicd  llgbtly  against  the 


T»«l  lor  Noaibsrlag  NegatlveA 
:  with  the  right  band  aod  trnciiig  the 
itKS  with  the  left.    Slip  the  wooden  block 
bSCkward  or  forward  to  get  the  right  spac- 

me- 

I  Keep  the  tool  -with  the  printing  frame  In 
T  of  Its  own.  Bays  a  correspondent  of 
[be  American  Machinist,  so  that  no  time  Is 
■-ToBt  in  preparing  or  assembling  the  parts. 


TO  TEST  THE  CAPACITY  OF  AR- 
TESIAN WELLS 

Where  a  weir  cannot  be  built,  the  follow. 
Ing  test  of  thfi  capacity  of  an  artesian  well 
Is  recommended  by  a  correspondent  of  the 
Crane  Valve. 

Lay  about  40  ft  of  lO-ln.  pipe,  with  a  90 
deg.  elljow  looking  up  from  Its  outer  endi 


Testing  Ui«  CapMtty  ot  aa  ArttHan  Well 
horizontally  from  the  well.  Tap  the  pipe 
near  the  well  and  attach  a  small  force 
pump.  Le^  this  pump  draw  from  a  bucket 
a  solution  of  red  aniline  dye.  One  stroke 
of  the  pump  will  force  about  4  oz.  of  the 
red  dye  Into  the  water  passing  through  the 
pipe.  When  this  stroke  of  the  pump  strikes, 
^tart  a  stop  watch,  and  when  the  colored 
water  showa  at  the  elbow,  stop  Ilio  watch. 
Thus  the  psact  time  taken  to  travel  the 
length  of  the  pipe  may  be  ascertained,  and 
with  Ibis  time  and  the  capacity  of  the  given 
size  of  pipe  the  amount  of  water  passing 
per  minute  may  be  flgured.  This  test  will 
come  within  three-fourths  of  one  per  cent 
of  being  absolutely  correct. 


CALIPERS  MADE  OF  PINCERS 

To  make  a  pair  of  calipers  of  a  pair  ot 
pincers,  beat  both  bandies  of  the  pincers 
BO  that  they  will  bend  to  meet  at  tbo  ends 


WATERPROOF  POLISH  FOR  WOOD 

kPut  into  a  stopped  bottle  1  pt.  alcohol,  2 
.  gum  benzoin,  14  oz.  gum  sandarac  and 
oz.  gum  nnlme.  Put  the  bottle  In  a  sand- 
tb  or  In  hoi  water  till  the  solids  are  dis- 
tved.  Ihi-n  strain  the  solution  and  add  % 
n  bc»l  clear  poppy  oil.  Shake  well  and 
*  polish  Is  ready  for  use. 


^ 


Handy  Caliper* 

easily.  Then  Qle  the  tips  of  the  lient  han- 
dles to  a  point.  This  makes  a  very  bandy 
tool.-Contrtbuted  by  Jack  Wener,  2217  F 
St..  Los  Angeles.  Cal. 


A  book  for  men  of  every  craft.    Con- 
tains 228  page*,  667  aitklei  zxA.  qnvt 
fiOO  iUustrationt.    AU  new  kinks.     Price  SO  cen\i> 
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AUTOMATIC  ELECTRIC  INDICATOR  OF  WATER  LEVEL 
IN  DISTANT  DITCH 


I  am  In  cbarge  of  an  electric  geaentiag 
plant  which  ordinarily  operatcH  with  water- 
ixjwer.  The  water  Is  brought  In  an  ones 
rlitch  to  within  300  ft.  of  the  staUon,  where 
a  waste  KQttt  In  placed.  From  there  the 
vuter  in  carried  In  u  pipe.  In  order  to  cany 
the  proper  load  without  ubId);  too  mnch 
water,  it  is  necessary  (or  me  to  know  the 
depth  of  water  In  tlie  dltcb  at  all  times. 
I  am  running  a  90  kw.  alternator  In  mul- 
tiple with  another  set  of  alternators  10 
miles  away.   Both  plants  arc  short  of  water 


the  ditch  U  S  ft  deep.  The  dtaEram  wni 
make  the  coQBtroctlon  readily  naderstoad. 
There  should  afwaya  be  one  of  the  «lz 
lights  bamlng,  and  when  two  bnm  it  Indi- 
cates a  6- In.  level.  For  example,  when 
lamps  E  and  6  are  bamlng  there  would,  be 
6M  ft  of  water  iu  the  ditch.  If  No.  C 
goea  out  there  le  only  G  ft  of  water;  If 
Mo.  4  and  Xo.  6  light  there  U  4^  ft  of 
water,  and  bo  on. 

The  contact  points,  1,  2,  3,  4,  5  and  6,  are 
placed  on  a  wood  block  14  In.  x  14  In.  x  1  In. 


OeUII*  of 


nt   tImcH  mill   tliFii    it  is 

Hieniii  whi'n  the  ioiiil  lit  at  the 

I  iiui  ummlly  hiilil  (he  loud  during  the  day. 

My  pliiiit  hiiM  a  G-milc  ditch  mid  the  other 

»  l-mlli"  dlldi.     Both  ditchcn  C!iu«e  a  great 

deal  of  troiiiilo  In  slorniy  weather. 

The  100-yil.  trip  in  tlio  dark  to  ect  tho 
wiitor  ii'vol  was  a  great  annoyance;  even 
In  the  diiy  time  It  took  time,  so  I  Htudled 
out  the  followlnK  plan  to  Indicate  the 
water.  It  Is  no  simple  any  electrician  can 
Inntall  one,  and  It  has  worked  to  my  entire 
aaUatactton    tSjr  Indicator  nsec  six  \&mvi,u 


The  wooden  lever  la  6  ft,  long,  with  the 
negative  wire  connected  to  the  contact 
point  on  the  lever  with  a  fiexibie  wire  long 
enough  to  allow  [or  travel  over  the  sis 
contacts.  At  the  other  end  of  the  lerer  Is 
a  float  which  I  made  of  n  block  of  wood 
8  In.  X  8  In.  x  10  in.  At  the  station  a  posi- 
tive bus  bar  connects  to  the  six  lamps, 
from  each  of  which  leads  a  wire  to  tbs 
contact  block,  where  connection  la  mmOt 
to  its  corresponding  contact  namtwr.  I 
used  Ho.  16  wire  for  the  ontdoor  JIam. 
lAxtat.  Zfnn  ft.  was  required.    For  tta*  Ma 
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signals  I  used  8-cp.  110-v.  lamps.  By  plac- 
ing the  contact  points  at  nearer  or  farther 
intervals  the  device  may  be  made  to  indi- 
cate changes  in  3-in.  levels,  or  1  ft,  but 
for  my  purpose  the  6-in.  change  in  level  Is 
sufficiently  exact— Contributed  by  Lee  R. 
Clarke,  R.  R.  No.  2,  Bozeman,  Mont 


EMERY  WHEEL  ARBOR 


An  emery  wheel  arbor  to  rig  on  a  lathe 
is  shown  In  the  sketch  and  is  the  device 
of  M.  C.  Warnock,  of  Farmington,  111.  It 
consists  of  a  flange    coupling,    C,    in    this 


rAL5TKK 


Hpia 


C 


PIPE 


Bmery  Wbeel  Arbor 

case  3^  In.  In  diameter,  and  a  length  of 
piping.  A  coupling,  H,  is  put  on  the  tail 
stock  end,  into  which  is  screwed  a  plug,  A, 
for  the  center  to  hold.  If  the  plug  were 
inserted  in  the  pipe  without  a  coupling  the 
threads  would  cut  through,  being  threaded 
both  inside  and  outside.  A  solid  bar  of  iron 
may  be  substituted  for  the  pipe.  The  flange 
may  be  trued  in  the  lathe. 


If  you  want  anything  and  don't  know 
where  to  get  It,  write  Popular  Mechanics. 
Information  free 


AIR   DRILLS   FOR   DRILUNO 
MARBLE 


To  successfully  drill  marble  with  a  pneu- 
matic drill,  an  ordinary  twist  drill  is  pre- 
pared as  shown  in  the  illustration.  The 
twist  is  removed  for  a  distance  of  about 
^In.  from  the  point  and  the  face  of  the 


••The  Drill  is  Qronnd  Square** 

drill  is  ground  square,  which  gives  it  the 
appearance  of  an  ordinary  screwdriver. 
When  running  light  with  this  drill  the  speed 
should  not  exceed  70  revolutions  per  minute, 
and  when  pressure  is  placed  on  the  machine 
and  the  drill  begins  to  cut,  reduce  it  to  30 
revolutions.  In  this  way  marble  can  be 
rapidly  and  economically  drilled. 


METHOD  OP  TELEPHONE  WIRING 


A  method  of  wiring  and  connecting  two 
short  line  battery  call  telephones  is  shown 
in  the  illustration.  The  chief  feature  of 
this  method  is  that  it  permits  the  use  of 
the  ordinary  two-contact  push  in  place  of 
the  unreliable  three-contact  push  generally 
made  use  of  in  this  type  of  'phone.  Figures 
1  and  2  show  the  transmitters  and  receiv- 
ers in  series  with  the  battery  when  con- 
versation is  going  on.  Figure  3  shows  in- 
duction coil  in  series  with  transmitter  and 
having  a  closed  secondary  through  receiver. 
This  kink  Is  contributed  by  a  reader. 


Plan  off  Wiring  and  Connecting  Two  'Phones 


Ho  MMhaoic's  Lllirary  is  complete  without  Yd.  II.  of  Shop  Notes— 228  oa&«&^  ^^'t 

articles  s  SOO  illnstratlotiA.    Price  &0  c«niA«  vm^s*^- 
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HOW  TO  MAKE  A  PARALLEL  RULE 
FOR  THE  DRAWINO  BOARD 

A  Tei7  iD^fffuI  drairlng  (I«rlce,  whlcb  mtm 
time  an']  (lo*^  Iifrtter  irork  tban  tbe  T- 
K'juarf:,  as  by  iu  u)fe  it  I.h  Impossible  to  get 
a  liri<;  ont  nf  [>antli^l  ttiroagb  carelesiDew, 
was  (^n>;tni'^'"l  lij-  C.  D.  Gllliert,  St.  Jobiu- 
tiur^.  \'t.,  wlio  t»^ll«   bow  to  make  tbe  In- 

L'olMts  ont>  Las  a  latbe  the  macbine  sbop 
mniit  \ii  «i1Ih]  upon  to  make  idx  bra»(  pal- 
1^j«,  four  Kindle  ami  two  double  an  sbowD 
in  tbe  drawlNff.  TLls  is  tlie  only  expense, 
aNHumlni;,  of  f-nurw,  tbot  the  device  Is  to  be 
uited  OD  a  drawing  tniard  one  already  bas. 


ap  mnd  dawo  tbe  boatd  tmir,  Inrt  ImtUic 
TeiT  UtUe  end  ptaf.  Screw  ttte  pnlter*  oo 
tbe  bcMFd,  as  alKnm  by  tbe  dnwinc,  and  if 
tttCTC  are  cleats  on  tbe  board  icmoTe  Ibem 
and  proceed  to  connect  np. 

Beginning  at  Post  1  fasten  tbe  end  of  tbe 
line  nnder  the  hexagon  not  and  bring  it 
over  the  under  aide  of  Pnll^  2  (tbe  boani 
being  in  tbe  position  shown  !n  tbe  dnwlnib 
face  down),  then  to  the  lower  groore  of 
Doable  Pnliej  3,  to  Donble  Pnlley  4,  tim 
over  tbe  tipper  side  of  Pulley  7  and  to  Post  8. 
There  It  Is  glren  one  tnm  aronnd  tbe  poat 
between  tbe  two  nota  and  starts  back  to 
Poller  S-  tbcn  to  the  upper  groore  Id  i, 
crosses  the  other  part  of  the  string  to  3, 


Parallel  Rule  for 

Tim  holPB  In  llir-  piillpys  arc  drilled  to  fit 
iiiMlly  a  llu,  round  liejiil  stTfw.  Utiipr  ma- 
tiTliilH  iiiHil<-<l  itro  a  piece  of  hard  wood, 
atHiut  V/j  In.  longer  than  Ihe  lioanl,  and 
Hiillalilt'  for  milking'  Ilii^  stralKlit  edge,  as 
xlKjM-n  In  lllnHtnilUin.  Iwo  lir.'iss  lilndlng 
IiostH  rrr)in  tti<>  carbitnM  iif  some  diiw-arded 
dry   Imttcrlcs,  and  u   few   feet  of  t'Ood  flab- 


IIIK'. 


To  mnkc,  pnl  «nt'  of  tlip  posis  thronKh  the 
iTid  of  the  KtralKlit  oflRe,  iilwut  Vi  In.  from 
iiti<>  end,  ('oitiilrT^lnkln;;  it  slightly,  and 
M'Ti'W  till'  <'l»'''k  nnt  np  rmug,  and  with  one 
Ktili'  of  tlit<  licxnKon  nut  siiunre  with  the  end 
of  the  rul<T,  so  that  It  will  slide  easily 
II  In  MIC  the  tioard. 

Then  liiy  the  ruler  on  the  board  and  put 
■e  other  post  so  that  the  ruler  w\U  lUOe 


the  Drawlns  Board 

next  paRneH  to  8,  and  l>nck  under  the  milled 
nut  on  post  1.-  Now  If  drawn  snug  all  Is 
ready  for  businesD  iinlpsa  the  ruler  has  been 
pulled  out  of  squnri.-;  if  bo,  loosen  the  milted 
nut  ut  Tost  G  and  slide  tbe  ruler  along  tbe 
string  till  correct.  The  line  will  stretch  at 
first  and  hare  to  be  taken  up,  but  will  soon 
work  all  rib'bt. 

The  cleats  whkL  were  removed  from  the 
Imanl  must  now  be  notched  to  allow  tbe 
KtrincH  to  pass  and  ripl.iced,  when  all  U 
ooniph'te.  If  one  has  several  boards,  i 
frame  may  be  made  which  will  hold  the 
largest  one,  and  the  device  attached  to  that 
when  one  can  readily  change  from  one  plaea 
of  work  to  another  by  simply  diustal 
boards— often  an  advantage  to  a  fep 
4n.asbtBmaii. 
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IDEAL  TOOTH  OUTLINE  FOR  CIR- 
CULAR SAW 


A  saw  expert  in  the  Woodworker  gives 
a  sketch  of  what  he  considers  an  ideal  tootn 
outline  for  a  circular  saw.    He  says: 

Let  us  consider  such  a  saw  at  work.  Sup  ■ 
pose  the  saw  to  be  24  in.  diameter,  with 


Where  a  Saw  Is  Dull 

48  teeth,  which  makes  the  teeth  practically 
i/^-in.  space.  Supposing  this  saw  is  mak- 
ing a  3-in.  cut— that  is,  3  in.  of  feed  for 
one  rcTolution.  It  is  obvious  that  each 
tooth  cuts  a  shaving  1/16  in.  in  thickness. 
If  we  could  draw  a  circle  1/16-in.  smaller 
than  that  of  the  saw,  we  should  find  that 
the  saw  is  dull  only  outside  of  the  line 
where  the  said  circle  crosses  the  face  of  the 
tooth  (Fig.  1,  a  b). 

How  shall  we  sharpen?  This  dull  point  is 
but  a  trifle  over  1/16-in.  long,  but  is  prob- 
ably less  than  1/124-in.  deep.  Consequent- 
ly, if  we  sharpen  on  the  back,  we  must 
grind  or  file  1/16  off  all  along  the  periphery 


Fig.  2 

line,  and  as  stated  by  another,  the 
saw  is  %'in.  '  smaller  when  we  are 
done.  On  the  other  hand,  if  we  grind  or  file 
on  the  fftce  of  the  tooth,  we  will  have  less 
tban  1/124-in.  to  grind  to  obtain  a  sharp 
pointy  but  we  8ha*n*t  lose  anything  like  %- 
ttt.    fill  diameter.     Considering  the  size   of 


said  saw,  and  the  gauge  as  well,  I  think  it 
obvious  that  such  a  saw  will  stand  up  and 
rip  for  a  long  time;  and  I  may  safely  con- 
tend that  every  semblance  of  a  corner  will 
be  gone  when  it  comes  up  to  the  file  room. 
These  conditions  are  true  in  conjunction 
with  the  upset  swage,  only  to  a  greater 
extent. 

♦  • » 

ERASING  MACHINE  FOR  DRAFTINQ 

ROOMS 


Frequently  in  drafting  rooms,  such  records 
as  street  records,  plat  books,  main  records, 
etc.,  are  kept  which 
have  to  be  changed 
from  time  to  time  to 
show  new  pipe  lines, 
etc.,  and  thus  a  great 
deal  of  erasing  Is  oc- 
casioned. To  do  this 
work  quickly  and 
neatly  the  erasing; 
machine  may  be  em- 
ployed. 

To  make  this  ma- 
chine, procure  an  or- 
dinary dental  engine 
or  machine,  such  as 
is  used  for  drilling 
teeth,  and,  instead  of 
the  drill  used  by  the 

dentist,  set  a  circular  ink  eraser  in  the 
mandrel  by  means  of  a  small  screw.  An 
electric  motor  may  be  attached  to  the  ma- 
chine, or  it  may  be  run  by  foot  power.  In 
operating  it,  merely  guide  the  eraser  by 
means  of  the  handle. 

A  few  points,  however,  should  be  kept  in 
mind,  says  the  Progressive  Age:  The  eraser 
must  not  be  pressed  too  hard  on  the  paper, 
and  the  machine  must  be  kept  at  a  good 
speed. 

With  a  good  paper  the  erased  spot  will 
have  a  hard  surface,  and  the  erasing  will 
be  hardly  noticeable.  The  time  required  is 
very  short,  and  the  operator  quickly  becomes 
an  expert  at  erasing  by  machine. 

♦»  » 


NATURALIST'S  PASTE 


For  mounting  specimens  make  a  paste  of 
thick  mucilage  of  gum  arable  and  powdered 
starch.  Suitable  for  artificial  flower  makers' 
use,  also,  and  for  sticking  wafers,  paper  or- 
naments, etc.,  to  candies  and  cakes.  For  the 
last  mentioned  purpose,  add  a  little  leir 
Juice. 
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HOW  TO  LAY  GALVANIZED  IRON 

ROOFING 


The  use  of  galvanized  iron  for  general 
roofing  work  has  increased  greatly  during 
the  past  few  years.  It  has  many  features 
which  commend  it  as  a  roofing  material, 
but  difficulties  have  been  experienced  by 
beginners  as  to  the  proper  method  of  ap- 
plying it  to  the  roof.  The  weight  of  mate- 
rial  used  is  rather    heavy    to    permit    of 


Fig.  1. 
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double  seaming,  but  a  method  that  has  been 
evolved  by  a  correspondent  of  the  Metal 
Worker  is  found  very  satisfactor>'.  By 
this  he  says  that  galvanized  iron  roofing 
can  be  put  on  at  low  cost,  that  It  is  water 
tight  and  is  subject  to  no  buckling  in  the 
joints,  does  away  with  double  seaming  and 
is  considered  more  suitable  than  the  latter 
for  rooting  purposes  wherever  it  can  be 
laid  on  a  roof  s-teeper  than  1  to  12. 

Galvanized  iron  of  Xo.  28  and  heavier 
gauges  is  use6,  the  sheets  being  lap-seamed 
and  soldered  together  in  strips  In  the  shop 
the  proper  N'ngth  to  apply  to  the  roof. 
After  the  sheets  are  fastened  together  a 
IVi-in.  edge  is  turned  up  the  entire  length 
of  one  side  of  the  sheet,  as  indicated  in 
Fig.  1.  This  operation  is  done  with  tongs 
having  gauge  pins  set  at  the  proper  point. 
The  second  operation  consists  in  turning  a 
strip  ^1  in.  wide  toward  the  sheet,  as  shown 
in  Fig.  2.  This  sheet  is  then  laid  on  the 
roof,  and  a  cleat  about  8  in.  long  and  1  in. 
wide  made  of  galvanized  iron  is  nailed  to 
the  roof  close  to  the  sheet  and  bent  over 
it.  as   shown   in  Fig.   3. 

A  second  sheet  having  1%  In.  turned  up 
is  now  brought  against  the  first  sheet  and 
bent  over  both  sheet  and  cleat,  as  shown 
In  Fig.  4.  The  cleat  is  then  bent  back- 
ward over  the  second  sheet  and  cut  off 
close  to  the  roof,  as  In  Fig.  5,  after  which 
the  senms  are  drawn  together  by  double 
Beamings  tooh,  aa    the    occaBlon    demands, 


and  slightly  hammered  with  a  wooden 
mallet  The  finished  seam  is  ahown  In  Fig. 
6.  It  will  be  seen,  that  the  second  sheet 
of  galvanized  iron,  cut  %  In.  longer  than 
the  first,  laps  over  the  former,  making  a 
sort  of  bead  which  prevents  water  from 
driving  in.  Cleats  hold  both  sheets  firmly 
to  the  roof  and  are  nailed  about  12  in. 
apart.  Roofs  of  this  character,  when  laid 
with  Xo.  28  gauge  iron,  cost,  he  says,  very 
little  more  than  the  cheaper  grades  of  tin 
and  do  not  have  to  be  painted.  Some  of 
them  have  been  in  satisfactory  use  for 
eight  and  twelve  years.  A  name  applied 
to  this  seam  which,  though  somewhat  long, 
describes  it  well,  is  half  double  standing 
seam. 


TO  MAKE  A  SPRING  FASTENER 
FOR  A  LATHE  POINTER 


A  feeler  or  pointer,  used  for  setting  up 
work  on  the  lathe  where  the  work  has  a 
hole  through  it  by  which  it  is  to  be  tmed 
up,  is  shown  in  the  illustration.  The  spring 
iS  is  made  of  a  straight  piece  of  wire  with 
an  eye  turned  on  each  end.  This  spring  Is 
sprung  around  an  arbor.  A,  and  a  pointer, 
r,  is  passed  through  the  eyes  of  the  spring 
and  over  the  arbor.  The  tension  is  suffl- 
dent  to  hold  the  pointer  in  place. 

When  the  arbor  is  rotated  by  hand,  it 
carries  the  pointer  around  with  It  to  test 
the  accuracy  of  the  setting.  This  device, 
Siiys  a  correspondent  of  Machinery,  is  of 
the  most   service   for   heavy  and  awkward 


Spring  Fastener  for  m  Lathe  Pointer 

shaped  pieces,  as  they  can  be  set  and  fas- 
tened without  starting  the  lathe.  For  set- 
ting on  the  lathe  carriage  cylinders,  bush- 
iugs,  etc.,  that  are  to  be  bored  with  a  bor- 
ing bar.  it  is  handy  also.  For  small  holes 
in  work,  use  a  very  light  arbor,  with  a 
short  spring  and  pointer.  For  setting  to  the 
outside  of  a  hub,  bend  the  end  of  the 
pointer  hoop-shaped. 


♦*- 


PLUMBERS'  CEMENT 


A  good  plumbers*  cement  constate  nf  1 
part  black  rosin,  melted,  and  2  iMirti  ai 
\gM^^^^  XXi^toi^^hly  powdered 
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MYSTERY  OF  BOILER  EXPLOSIONS  EXPLAINED 


The  "Lap-Joint  Crack"  Is  the  Qreatly  Dreaded  and  Unseen  Danger 


I  A  locomotive  standing  Idly  on  ihe  track 

r  taanllni;  u  train.  In  apparently  ii  iicrfectly 

ml   condition,    explodes    wliboiil    wiini- 

pig:  n  gteitt  rnctory  is  busy  witli   liiindrpds 

operatives  iil  work,  when  suddenly  the 

Bniucture   U   torn   asunder  and    the   air   Is 

Vfllled  with  tlip  cries    of    the    Injured    nud 

B'^gronae  uf  the  ilyinE,     Botli  dlsastern  were 

■irholly    unespi'ctod.     L'siwlly    the  engliieor 

^■Dd  flrftnnn  are  niuong  the  dead,  and  too 

I  blamed  by  an  unthinking  public  Tor 

M|t^l«^n«ss,     when     in     fact     they    were 

^oll7  innocent. 


Brock  Id  D  Lbp-Ji 


The  esplnratloa  of  n  very  large  propor- 
tion   Ot    these    accidents    Ilea    in    the    "Lup- 
Jotut  Crack"— an  Insidious,  unseen    danger, 
which  cannot  be  (mind  save  by  tearing  a 
boiler  to  pieces,  and  which  may  exist  for 
l^jrears  without  giving  the  slightest  warning. 
The  expert  of  a  well-known  Ijoiler  tnspec- 
I.4lan    company,    la    the    Locomotive,    goes 
Pfoto  detallH  of  this  danger,  from  which  the 
tollowtng  la  condensed  or  quoted: 
A  "lap- Joint  crack."  as  the  name  implies. 
Pli  a  crack  lu  a  boiler  plate,  which  follows 
t  gieneral  course  of  the  longitudinal  lap- 
BtlTDted  Jolnta  by  which  the  plates  of  the 
llwDeT  are  held   together.     Any  liind  of  a 
[tfRck   poBseaslnE   this  peculiarity    of   posl- 
wonld.    strictly    speaking,  be   a    "lap- 
tnt  crack;"  bnt  the  name  Is  usually  ap- 
plied to  one  particular  kind  of  defect,  which 
I  Illustrated  iu  Tign.  1  and  2.     The  main 
|tbln;(  to  ol'serve  In  connection  with  Figs.  1 
!  t>  that  the  crack,  although   It  may 


of  the  boiler,  always  starts  from  the  face 
of  the  affected  plate  which  Is  in  contact 
with  the  overlapping  plate,  proereaslng  Into 
the  metal  more  and  more  deeply  until  the 
Ijoller  is  weakened  perhaps  to  the  point  of 
exploslou:  and  being  Itself  so  situated  that 
It  cnonot  be  seen  from  either  the  Inside  or 
the  outside  of  the  boiler.  It  is  this  pecut- 
larlly  of  position  which  makes  the  defe<'t 
so  dangerous,  the  strength  of  the  plate 
lieiug  Home  times  greatly  reduced  before 
there  Is  any  external,  visible  evidence  that 
tile  cracit  exists  at  nil. 

One  of  the  most  unfortunate  things  about 
these  hidden  cracks  Is  that  they  show  n 
marked  tendency  to  cstend  nearly  tbrough 
Ihe  affected  plate  for  a  considerable  dis- 
tance along  the  Joint,  without  actually  per- 
forating it  anywhere.  Fig.  3  illusirntes  a 
well-marked  case  of  this  sort.  The  piece 
of  plate  which  It  represents  was  cut  out 
of  a  lioiler  that  waa  affected  hy  a  lap-JoInt 
crack  The  cracii,  in  this  instance,  did  not 
actually  perforate  the  plate  ot  any  point, 
but  It  extended  so  nearly  through  It  that 
the  specimen  here  shovrn  was  beot  over 
by  hand.  The  poslllon  of  the  edge  of  the 
overlapping  plate  Is  Indicated,  in  this  en- 
griiTing,  by  the  dotted  line. 

The  two  main  conaes  of  lap-joint  cracks 
lire  the  treatment  the  plates  receive  during 
manufacture,  and  the  action  to  which  the 
boiler  is  subject  on  account  of  steam  pres- 

First,  aa  to  tlie  processes  of  manufacture 
and  their  effects.  In  rolling  plates  Into  the 
c.vllndricBl  form,  preparatory  to  riveting 
them  up  Into  shells,  the  rolls  do  not  "grip" 
the  plate  as  effectively  near  the  end  of 
the  operation  as  Ihey  do  In  the  middle  of 
it;  for  the  last  end  liiis  a  tendency  to  slip 
off  the  first  roll,  and  sprint:  back  so  as  to 
be  flatter  than  the  desired  radius  wonid 
require.  If  the  plate  were  solid,  and  bad 
no  rivet  holes  In  it,  the  resulting  cylinder 
would  look  aometliing  like  Fig.  4,  one  end 
of  the  shell  "standing  off"  from  the  gen- 
eral curve,  as  represented.  If,  on  the  other 
hand,  there  are  one  or  more  rows  of  rivet 
holes  along  the  edges  of  the  plate  that  !a 
being  rolled,  it  may  easily  happen  that  the 
plate  takes  a  sharper  tiend  along  one  or 
more  of  these  rows  of  holes,  o"kIq%  <its  A.Vit 


r  olata     veaketd&c  of  ^^^  tAv^* 
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Fk.  I.  — a  I^p-Jdint  Ckack  Undes'tue  Outek  Eke  of  the  Rivtr  Hum. 


Fic.  3.  — A  Plaie  Al- 
r  PtiroaATcti   iv 
Fic  4  —  luusiRAiiNc  THE  "  Orr-sEi "  OF  THE  LaI".  *  La^/ojui  C»ACK 


Fig,  5.  — Showing 


F^  3.— SKTtOHOr  A 
BOlU*  PUT«  WITH  A 


Fk.  B. — DotiKX-STur  Burt  Jotm 
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from  the  remoTSt  of  the  material  In  form- 
ing the  holH.  Tbe  endB  of  tbe  plate, 
wbere  tlioy  come  together,  may  then  pre- 
seat  tbe  aspect  represented  on  a  greatly 
exaggerated  scale,  In  Fig.  5.  Careless 
sledging  produces  stresses,  often  of  consider- 
able magnitude. 

Tbe  steam  stresses  are  shown  In  Pigs.  S 
nud  7.  Pip.  6  represents  an  ordlnnry 
doable-rlTeted  lap-Jolnt,  and  It  la  to  be  d1>- 
served  that  when  the  holler  is  under  stenm, 
the  tensions  on  the  respective  plates  whicli 
are  united  by  the  rivets  cannot  possibly 
act  in  one  and  the  same  atraight  line.  The 
plates  do  not  abut  against  each  other  at 
the  edges,  but  are  laid  one  over  the  other, 
and  the  tensions  to  which  the  plates  are 
•nbjected  must  be  related  to  each  other 
somewhat  as  indicafed  by  arrows.  It  Is 
evident,  therefore,  that  there  wlil  be  a  ten- 
Aency,  In  such  a  Joint,  for  the  rivets  to 
"cock  np"  somewhat  after  the  fashion 
shown  in  Fig.  7.  The  action  will  not  be 
as  Tlolent  as  here  represented,  but  tbe  ten- 
dency will  t>e  for  tbe  Joint  to  be  deformecl 


towards  a  poaitlon  In  which  the  two  over- 
lapping plates   woutd   come  Into  one   and 

the  same  straight  line,  as  suggested  by  the 
dotted  lines  In  Fig.  7.  The  parts  of  the 
plates  which  lie  between  the  rivet  shanks 
and  under  the  rivet  heads  will  be  held 
firmly  together  by  the  rivets;  and  the 
tiendlng  action  to  which  the  plates  are 
subjected  will  therefore  be  most  severe  Im- 
mediately under  the  edges  of  the  rivet 
I  lead  a,  where  It  first  becomes  possible  for 
the  plates  to  bend  to  any  perceptible  ex- 
tent As  the  steam  pressure  !n  the  boiler 
varies,  the  bending  action  upon  the  plates 
will  also  vary,  and  hence  there  ■will  be  a 
tendency,  sooner  or  later,  to  form  a  crack 
in  the  plate,  cither  at  A  in  Fig.  7,  or  at  B. 
Inaamuch  os  the  Inp-Jolnt  crack  appears 
only  In  lap  Joints,  the  use  of  butt  joints, 
as  shown  in  ilg.  8,  Is  recommended  as  pre- 
venting the  trouble.  The  uae  of  the  butt 
joint  1b  increasing,  but  probably  85  jier  cent 
of  nil  the  boilers  In  use  today  in  the  United 
States  Btlli  have  lap  joints  and  their  manu- 
facture continues. 


IMPROVED  DESK  'PHONE 

The  desk  'phone  is  often  In  a  busy  man's 
way  and  takes  up  too  much  space,  also  it 
Is  frequently  knocked  olf  with  Injurious  ef- 
fects to  the  instmment.  An  apprentice  In 
our    machine    shop    contrived    the    method 


To  Kmp  thi  DMk  'PbooD  Cot  ot  tbe  Way 
shown  in  the  Illustration  for  overcoming  this 
dUIicuIty.  The  device  requires  two  pulleys, 
a  cord,  weight  and  two  eye  screws.  The 
weight  can  be  a  shot  bag  of  sand  or  shot  of 
tbe  same  weight  as  tbe  "phone  stand,  A. 
TIk  device  hat  proved  a  great  Improvement 
arvt  tiw  OU  amngement  and  Is  recom- 
iDaoSed  to  oUten.— ContiUnitet  by  V.  A. 
Ofte.  Jk.  SaWbair.  na. 


COMPOSITION  OF  BABBITT  METAL 

FOR  STREET  CAR  MOTOR 

BEARINOS 

The  following  compoaitions  are  recom- 
mended by  the  Mechanical  and  Electrical 
Association : 

The  following  babbitt  metal  composition 
makes  a  long-lived  and  tough  metal,  that 
will  not  pound  out  nor  be  too  severe  on  tbe 
armature  shaft:  100  lb.  tin,  ID  lb.  copper, 
10  lb.  antimony. 

We  are  using  the  following  composition 
with  good  results:  S3H  lb.  tin,  Sy,  lb.  anti- 
mony, SMt  lb.  copper. 

Our  motor  bearings  have  wllhout  rebab- 
bltting  an  average  mileage  of  52,100,  with 
an  oil  conanmptlon  coating  fO.OSS  per  1,000 
car-miles,  the  cars  being  equipped  with  two 
12E-h,  p.  motors. 

A  good  composition  of  bearlug  metai  for 
motor  tiearings  is:  105  lb.  copper,  60  or  65 
lb.  phosphor-bronze,  9%  lb.  tin.  25  lb.  lead. 
Fbospbor-broniie  is  composed  of  copper,  79.7, 
tin  10,  lead  9.5  and  phosphorus,  O.S  per  cent 

10  parts  tin  to  1  part  antimony. 


Shop  Notes,  VoVamt  W.,  Va  VtSA,  \».  ».  ^iwr 
M\  \kkA  tor  tti»  ■nvMJttKsia.  ■Wu«,Wi  <»se»»- 


POPULAR    MECHANICS 


COIL  HEATER  MADE  OP  OLD 
CAR  HEATERS 

Old  discarded  street  car  heaters  moj-  be 
used  to  mnke  a  roil  heater  auitible  for 
heating  \aege  bartilike  struL-tures,  where 
doors  are  o|ienWl  often  and  hi^atlng  Is  ordi- 
narily II  probieni.  Tlie  kind  of  heater  ro- 
ferrod  to  is  tliose  made  uader  Gold's  patent 
of  1884. 

Each  section  of  the  coil  heater  should  con- 


Hester  tor  Larse  DuUdlaf 


Rlst  of  a  length  of  4[n.  pljic  capped  nt  each 
end,  and  with  a  1-in.  opening;  tapped  near 
the  ed^n.'  of  each  cap.  Ijiy  tlie  section  across 
a  beneh  made  of  two  liarrcls  and  some 
planks  and  assemtile  and  connect  them. 
Use  fhort  nipples  and  elbows  for  connec- 
tions. Thread  the  middle  nipple  nt  each  end, 
right  and  left-handcil.  timl  have  left-handed 
threads  In  one  of  lb<'  eUwurs.  Paint  all  out- 
lets Wfli  with  litli:irt,'e.  Fix  the  pitch  by 
putting  on  wrontrtit  iron  clamps,  as  shown 
In  the  illnstntiion,  when  the  parts  are  on 
the  bend). 

Make  these  clamps,  says  a  coi'respondent 
of  Power,  of  heavy  ?H'ln.  Iron,  with  the 
tiiick  bar  1  fi.  longer  than  the  heali<r,  and 
in  a  manner  to  serve  as  a  foot  and  also  to 
keep  the  lienter  free  from  the  wall.  Have 
the  front  liar  shoiler  than  the  back  one, 
and  curve  it  at  the  top  to  hold  the  upper 
length  of  pipe  in  place.  Offset  the  liack 
l«ir  at  the  top  and  liend  it  at  the  bottom 
as  shown.  Insert  'j-in.  bolls  lhrou;:b  the 
Inirs  between  .each  seciiun  of  pipe  and  bolt 
the  Iwick  iiar  to  the  wall. 

Let  the  steam  feed  from  overhead  and  put 
an  air  valve  on  the  return  line  to  insure 
circulation. 


METAL  FOR  GONOS  AND  CYMBALS 


A  sonorous  metal  for  cymbals,  f>ODgs  and 
tam-tams  consists  of  100  parts  copper  ndtb 
25  parts  tin.  l^lte  the  piece  after  It  la  cast 
Mud  plunge  It  Into  cold  water  Immedlatelr. 


TO  DO  AWAY   WITH  SHIMS   IN 
ENGINE  BRASSES 


In  taking  ap  the  wear  of  ensine  I 
on  wrist  pin  or  cnrasbead  pin  when  tbe  kej 
is  driven  clear  down,  tiack  ont  the  ke7  and 
Instead  of  putting  In  aheet-lroQ  sblma  pnt 
In  a  small  piece  of  pine  wood  of  Jnat  the 
right  thickness  to  allow  the  key  to  come 
even  with  tbe  under  side  of  the  strap,  then 
pour  in  melted  iMhhItt.  A  bole  most  be 
drilled  through  the  flange  of  the  brasses  to 
allow  for  pouring  tbe  tiabbltt 

Every  engineer  knows  the  trouble  It  Is 
to  put  several  shims  betweea  tbe  tirass  box 
and  tbe  end  of  tbe  strap,  especially  If  tbe 
box  Is  a  round-end  one,  as  many  are.  By 
using  the  method  described,  brasses  may  be 
worn  up  much  closer,  even  if  worn  through; 
the  babbitt  will  form  part  of  the  Ifearlni;. 
This  kink  is  the  idea  of  \\.  H.  Xostrant,  en- 
gineer, and  will  be  found  worth  trylnR,— 
Contributed  by  F.  A-  Suslins,  Stevens 
I'oint,  Wis. 


A  CAN  5HAFT  OILER 


To  make  a  good  sboft  oiler,  take  a  can 
tliat  is  opened  at  the  top,  turn  the  lid  back 
and  nail  it  to  the  I^eam.  Stretcli  lengths  of 
hemp  packing  frcm  the  can  to  each  oil  bole 
in  the  box  and  fltl  the  can  half  mil  of  oil. 
The  can  must  be  filled  every  two   weeks. 


Shaft  Oiler  Made  •!  a  Can 

This  method  la  used  by  a  correspondent  of 
the  Engineers'  Review  for  oiling  a  line  abaft 
160  ft.  long  and  a  countershaft  It  worta 
successfully,  and  be  goes  over  tbe  ■ 
every  two  weeks,  only;  thna 
hnnr's   work   bvptt  rtav. 


'Nlght""By  Percy  Lanuilcr 


.SMOOTHING  TABLE   LEGS   IN   A 
TUMBLER 


"  A  good  method  of  smootblng  tnble  Iokb  In 
1  tumbler  Is  descrlbi?(l  by  a  correspondent 
of  the  Wood-Worker  as  follows: 

I  Uove  a  tnmblcr  about  e  ft.  long  and  3 
ft.  In  diameter,  witli  a  Khaft  11/16  In.  ex- 
tending tbe   entire   lengtli  of  It     Ou  eaeh 
I  «Dd  and  bolted  to  the  head  Is  a  cast  iron 
I  flange  IS   In.  In  diameter,  willi  3^-1d.   Bi't 
I  ■cron's  in  the  bub  of  each  to  bold  tbe  tuin- 
1  bier    to  tbe    ^baTta;     bearings     are     close 
I  to     Uie     ends    of    tumbler.    On     one    end 
B^d     attached     to     tbe      bi^ad     Is  secured 
rim    of    the    nef-esaary    size    to    secure 
proper    speed,    which    Is     38    rcvolu- 
tons    per  minute.      Tbe   tumbler  ix    filled 
^wut  half  full  of  legs,  and  a  lot  of  scrap 
mndpaper  is  put  in  witb  the  Ieg»,  and  the 
wliole    fulling    about    together    allows    tbe 
Hitndpaper    to  assist  In    clenalng  the    legs. 
Our  legs  are  turned  from  reaBoaably  good 
atr-dried  slock,  and  after  turning  are  placed 
the   dry-kiln    and    allowed    to    atity    two 


nights  and  a  day  before  going  to  tbe  tum- 
bler. In  this  way  the  legs  become  good 
and  dry  on  the  outside,  which  aids  In  get- 
ting them  clean  In  the  tumbler.  They  are 
run  about  two  and  one-balf  boura,  which 
in  our  case  cleans  the  legH  well.  In  this 
way  about  1,000  center  table  legs  may  be 
smoothed  per  day. 


HOW  TO  ESTIMATE  CONTENTS  OF 
CIRCULAR  TANK 

The  capacity  of  n  eireular  tank  may  be 
determined  by  multiplying  tbe  diameter  In 
Inches  by  Itself  and  by  .7864  and  by  the 
length  (or  depth)  In  inches,  which  gives 
tbe  capacity  of  tbe  tank  in  inches,  and  tlien 
dividing  by  331.  the  number  of  cubic  Inches 
la  a  L.  S.  gallon. 


Old  coins  may  lie  Hen  used  by  flrat  Immers- 
ing theui  In  strong  nitric  acid  and  (hen 
washing  them  In  clenn  water.  Wipe  thein 
dry  befoic  pultinj;:  a«ay. 
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HOW  TO  TURN  A   HOLLX)W  BALL 


As  most  machinists  are  familiar  with  the 
turning  of  a  sphere  by  means  of  the  com- 
pound rest,  it  will  not  be  necessary  to  go 
into  details.  Assuming  we  have  a  ball  1 
in.  in  diameter,  and  wish  to  bore  out  the 
inside  so  as  to  leave  a  shell  1-16  in.  in 
thickness:  A  piece  of  hardwood  is  clamped 
in  the  chuck  and  the  end  turned  out  cup- 
shaped  (Fig.  2,  first  cut)  so  it  will  extend 
a  trifle  over  the  center  line  of  the  ball. 
A  little  chalk   rubbed   into   the  wood  will 


case.  /Now  the  gauge  A  is  folded  down  and 
the  carriage  moved  towards  the  ball  until 
the  line  C-D  is  ^  in.  away  from  the  nearest 
point  of  the  ball  and  locked  there,  then  the 
cross  slide  is  moved  to  bring  the  center 
line  of  H  in  line  with  the  lathe  centers.  If 
there  is  any  difference  between  the  diame- 
ter of  the  ball  and  the  hole  in  the  gauge 
plate  A,  allowance  for  such  difference  must 
be  made  in  adjusting  the  tool  rest  Now 
the  carriage  is  backed,  the  gauge  Is  raised 
on  a  level  with  6  and  the  first  tool  in  the 
shape  of  a  flat  drill  Inserted  in  the  tool- 


help  to  hold  the  ball  firmly  in  position.  Now 
the  tool  rest  (P'ig.  1)  is  clamped  in  the 
tool  post  by  an  L-shaped  piece  of  stock  (L), 
riveted  to  the  bottom,  Just  high  enough  to 
allow  the  tool,  when  resting  on  the  sup- 
port, to  come  to  the  center  line  of  the  ball. 
The  tool  rest  is  made  of  two  pieces  of  sheet 
metal,  A  and  B,  which  are  hinged  together 
on  the  line  CD,  allowing  A,  which  is  only 
used  as  a  gauge  for  sotting  the  tool  to  be 
foldeil  down.  E,  F,  and  G  are  guides  for  the 
tool  holder,  the  former  two  also  serving  as 
stops.  Tlie  tool  holder,  H,  is  made  of  %  in. 
square  stOv-k,  having  a  %  In.  hole  in  the  end 
to  insert  the  tools,  which  are  held  by  means 
of  a  sot-screw,  I.  liack  of  this  is  the  guide 
screw,  J,  a  piece  of  3-16  in.  stock  is  fastened 
to  the  end  just  long  enough  to  reach  down 
into  the  semi-circular  aperture  cut  into  B. 
K  is  a  crosspioce  fastened  to  the  bottom  of  H 
to  insure  a  wide  bearing  on  the  tool  rest 
To  adjust  the  tool  rest  in  position  we  meas- 
ure  the  distance  between  the  aperture  cut 
fn  A  and  the  line  C-D,  say  ^  In.  In  this 


holder  in  such  manner  that  when  the  tool- 
holder  is  up  against  the  stops  E-F-G  the 
point  of  the  drill  will  be  1-16  in.  away 
from  the  edge  of  the  hole  (Fig.  1).  Turn- 
ing the  gauge  plate  down  the  carriage  is 
again  moved  up  to  the  stop  and  locki>d 
there,  the  ball  having  been  previously  cen- 
tered, we  now  take  the  first  cut  with  the 
tool  up  to  the  stop.  The  chips  may  be  re- 
moved by  blowing  into  the  hole  with  a 
blowpipe.  Back  up  the  carriage  again  and 
turn  up  the  gauge  plate  and  insert  the  see- 
ond  tool  and  turn  the  guide  screw  J  to 
such  position  that  l)oth  cutting  edges  of 
the  tool  wili  be  1-16  in.  away  from  the  edge 
of  the  hole  in  the  gauge  at  either  end. 
Once  more  the  gauge  is  folded  down,  the 
carriage  moved  up  to  the  stop  and  we  take 
the  second  cut  In  each  of  the  subsequent 
cuts  another  tool  must  be  inserted,  shaped 
to  fit  that  part  of  the  circle  to  be  cut  away, 
and  the  guide  screw  J  must  be  adjusted  t» 
the  length  of  the  cut— Contributea  bj 
Lachmlch^  Chicago. 
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MUFFIN  PANS  FOR  5CREW 
CABINETS 


Tinned  mujOin  pans  make  satisfactory 
drawers  for  cabinets  to  bold  screws,  brads, 
staples,  etc  Procure  the  required  number 
of  pans  (they  cost  about  10  cents  each), 
nail  a  couple  of  strips  on  each  side  of  them, 
provide  the  cabinet  frame  with  suitable 
ways  and  the  arrangement  is  complete 
and  ideal.  This  is  an  idea  of  a  correspon- 
dent  of  Wood  Craft. 


# » » 


DEVICE  FOVt  LINING  SHAFTINQ 


A  convenient  instrument  for  lining  shaft- 
ing, described  by  a  correspondent  of  the 
American  Machinist,  operates  as  follows: 

Referring  to  the  sketch,  a  b  is  the  line 
to  which  the  shaft  ought  to  be  parallel  hor- 
iscontally;  a  square,  c,  slides  in  the  slit  of 
the  head  d,  and  may  be  clamped  by  the 
screw  e  to  this  head;  a  level,  f,  is  put  at 
a  convenient  place  on  the  longer  edge  of  the 
square. 

After  first  securing  the  line  a  b  so  that 
its  two  ends  are  at  the  same  horizontal  dis- 
tance from  the  ends  of  the  shaft  to  be  lined, 
put  the  head  d  on  one  end  of  the  shaft  and 
slide  the  square  in  the  slit  of  the  head  until 
its  vertical  edge  is  about  1/16  in.  or  so 
from  the  line  a  b,  while  by  the  level  f  keep- 
ing the  longer  edge  of  the  square  horizontal. 
Then  by  the  screw,  e,  clamp  the  square 
to  the  head  and  proceed  along  the  shaft, 
putting  the  head  d  on  the  shaft  and  level- 
ing the  square  to  see  whether  the  line  a  b 
be  Just  at  the  same  distance  from  the  verti- 
cal edge  of  the  'square  as  when  the  latter 
was  adjusted  at  the  end  of  the  shaft. 


SINGLE  ECCENTRIC  REVERSING 

GEAR 


A  single  eccentric  reversing  gear,  simple 
in  action  and  efficient,  is  described  in  the 
Model  Engineer,  London. 

Figure  1  is  a  front  elevation  of  sheave 
and  crankshaft;  B  is  a  disc,  or  cam,  bored 
and    turned  diagonally  as    shown,  and    is 


Fig.  I 


Fig.  2. 


EccarrRic  Ran 


Simple  Reversing  Qemr 

keyed  on  shaft  A,  the  throw  at  eitlior  end 
being  equal  to  the  travel  of  valve.  C  is  a 
loose  sheave  and  lever-dutch,  which  works 
on  a  feather- key  lot  in  D,  and  is  opera tcnl 
by  a  forked  lever,  which  is  fitted  with  a 
pawl,  and  works  in  a  quadrant  placed  hori- 
zontally, so  that  when  moving  the  lever 
from  right  to  left,  or  vice  versa,  it  would 
operate  the  sheave  and  clutch,  and  thus  re- 
verse the  valve  from  full  forward  to  full 
backward  or  cut-oflP  at  any  point  of  the 
stroke  by  simply  notching  up,  as  in  link- 
motion. 


f 
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Instrument  for  Lining  Shafting 


By  this  method  it  is  not  necessary  to  know 
the  varying  diameter  of  the  shaft,  and  no 
scale  or  graduation  Is  wanted. 

#•» 

SBAUNQ  WAX  RECIPES 


To  make  black  sealing  wax  use  5  parts 
shellac,  9  turpentine,  6%  pine  resin,  4  chalk 
and  114  >oot  For  blue,  use  7  parts  shellac, 
6  turpentine,  SH  Plne  resin,  1  magnesia,  2 
cbalk,  2  bine  cxAoriBg  matter. 


Figure  2  is  an  end  view  of  shaft  and 
sheave,  and  Fig.  3  shows  the  eccentric  strap 
with  forked  rod,  in  order  to  acconimodatt' 
itself  when  thrown  out  of  center  line  with 
valve  spindle. 

This  attachment  was  fitted  to  a  portable 
engine  used  for  winding  purposes  at  a  small 
colliery. 


Popular  Mechanics  life  subscriptions  at 
$10;  tWe  ytax«  \ot  %^« 


POPOLAS   HECBANIOS 


HOW  TO  MAKE  A  DOQ  OR  GRAB 

A  dog  or  grab,  caally  made  aod  wltboDt 
a  weld,  reguirr^s  a  piece  of  Iron  4  In.  wide, 
%  In.  tblck  and  T  In.  long  which  ta  enongh 
for  one  pair.  Split  the  Iron  with  a  hot 
chisel,  as  indl- 
cDted  in  Fig,  1, 
Sharpen  the 
bit,  place  the 
dog,  b  a  c  1c 
down,  on  the 
anvil  and  l)cat 
down  until  It 
la  in  the  shape 


Pig.  I 


shown  In  Fig.  2.  Fnnch  a  hoie  at  A,  Fig. 
2,  and  round  up  the  ej^e  on  the  anril  bora 
so  It  wili  worlc  onHilj-  In  tiie  link.  The  fin- 
Isbed  dog  will  ioolc  like  Fig.  3.     The  point 


Bhonid  set  in  toward  tiie  eye  %  In.,  so  it 
wiil  draw  when  driven  into  the  iog,  snjs  a 
correspondent  of  the  Biacksniltb  and  Wheel- 


SUBSTITUTE   FOR  WIRELESS 
COHERER 

In  experinientlne  with  wlrelosa  tplegm- 
phy,  writes  Evorclt  R.  ilougb  of  Johnstown, 
N.  y.,  I  iiave  found  that  nn  ordinary  teie. 
phone  transmitter  will  answer  In  place  of 
the  coherer.  If  one  of  the  latter  is  not  at 
bnBd.  The  decoliorcr  hnuimcr  can  be  ar- 
noged  to  atrllu  the  transmlttei  &na  ao  \m 


tbe  csrbon  particles  apart  after  tter  bttt 
once  cohered.  It  works  vetj  well,  aod  b 
much  Iwtter  for  a  tM^lDner  to  use  than  an 
many  of  tbo  home-made  coherers  I  hatt 
seen. 


CEMENTS  FOR  IRON 


To  make  a  good  cement  for  iron  on  inm, 
make  a  thick  paste,  with  water,  of  powdei«d 
iron,  SO  parts;  aai-ammonlac,  2  parts,  and 
sulphur  Bowers,  1  part.    Use  while  fresh. 

Auolber  consists  of  sulphur  flowers,  ( 
parts;  dry  white  lead,  6  parts,  and  pow. 
dered  borax,  1  part.  Mix  by  sifting  and 
keep  as  a  dry  powder  in  a  closed  tin  bos. 
To  use,  make  into  a  thin  paste  with  strong 
sulphuric  acid  and  tpress  together  immedi- 
ately. This  cement  will  harden  In  fire  days. 
Recommeuded  by  the  American   ^lacbinlet 


REMOVINQ  STRAINS  IN  METAL 
BY  HEATINQ 

In  making  springs  of  piano  wire,  or,  la 
faot  any  wire,  If  the  metal  is  beated  to  a 
moderate  degree  the  spring  will  be  im- 
proved. Piano  or  any  steel  wire  sbouid  be 
heated  to  a  lilue,  brass  wire  to  a  degree 
sufficient  lo  eiuise  tallow  lo  smoke.  Heating 
miikes  the  metal  lioniogeneous;  before 
beating  it  Is  full  ot  strains. 

If  n  piece  of  metal  of  any  kind  la  straight- 
ened cold  and  then  put  Into  a  lathe  and  a 
cliip  turned  off,  It  will  be  far  from  true. 
Uefore  turning  it  was  held  true  liy  the 
strain  of  tiie  particles  on  the  outside,  they 
liaving  changed  position,  while  tbe  pnrtfc!P!< 
near  the  a:c^s  are  oGiy  sprung.  The  outslile 
particles  heing  removed  by  tbe  lathe  tool, 
the  sprung  particles  at  the  center,  retura 
to  their  old  positions.  If,  after  stralgbten- 
Ing.  the  metiil  Is  hcntcd  to  a  temperature 
of  400  deg.  the  particles  settle  together  and 
strains  are  removed. 

Tills  is  the  case  In  the  manufBctiire  nf 
saws.  The  saw  is  flrst  hardened  and  tem- 
pered and  then  strnigiiteued  on  an  anvil  I>t 
means  of  a  hammer.  After  it  is  bammereil 
true,  It  Is  ground  and  t>oli«hed  a  ilttle,  then 
blued  to  stitten  it  and  then  is  subjected  10 
the  grinding  process.  Before  bluing  the 
metal  Is  full  of  strains:  tiiese  are  entirely 
removal  by  tlie  bent  required  to  prodoc* 
tbe  blue  color. 

Often  a  piano  wire  spring  will  act  rtBud 
If  used  without  heating,  while  if  ticatfld  II 
will  last  for  years.— Contributed  by  J.  K 


SHOP  NOTES 


MAMMER  MADE  OF  PIPE 


old 


very  banily  liiimmer  can  be  made  for 
or  notlilDg.  provided  oue  has  a  few 
uiorluls  on  band. 


Inlo  a   '^-iQ. 


,-  a  piece  of 
Vr'n.  pipe  (A)  about 
8  in.  long  with  threads 
on  one  end  and  two 
pieces  ot  14-ln.  pipe 
(CC)  2iS-in.  long  wlHi 
(breads  on  both  ends, 
Ou  Ibe  ends  DD  put 
^■In.  caps. 

A  larger  Lnmmer 
can  be  made  hy  nsUiK 
pipe  of  lur^er  dluieii- 
sloDs.  nnd  tlic  bummer 
t-nn  be  niiide  heavier 
by  stopping  up  the 
and    Oiling  tlie  liciid  wltli  Ipad.-Con- 

llbuted    by   H.   l'-   Stieliel,  Jr..   3207A   Oliv  ■ 
eet,  St.  Louis,  Mo. 

^  A  HOME-MADE  TRIP-HAMMER 

Irip-hommer  likt'  the  one  kMowii  In  tlii' 
hialrjtlon  was  used  lor  eleven  yeurs.  lurn- 
_j  horseshoe*,  laying  plowshares  and  otber 
ierk  without  a  break,  soys  n  eorrespoudent 
the  Blacksmith  and  Wheelwright.  A 
Md  saptltig  with  eouBidPriible  spring  in  It 
|l  secured  la  the  wall  tu  make  the  spring 
]  Ibe  striking  hanimer  l»  of  16  or  IS  Ih, 
^  Is  operatrd  by  foot-power.  One  niiin  and 
I  helper  m  n  rig  the  device  up  In  one 
day. 


QLUE-MELTINO  DEVICE 

A  bnndy  device  fur  uieltiog.  glue  is  made 
as  follows: 

Tap  a  bote  at  one  side  In  the  top  of  an 
ordinary  glue  pot  and  put  in  o  piece  of 
%-tn.  pipe  al>out  4  In.  long.  At  the  opposite 
side  drill  a  hole  and  tap  it  out  for  a  14-ln. 
nipple.  In  case  it  be  desired  to  use  the  pot 
In  any  other  wa)%  n  plug  may  be  anhatl- 
tuted  for  this  nipple,  says  a  correspondent 
of  Poivpr.    All  thai  is  necessary  to  heat  the 


IDI  QIUC 


PoM^vwir  Trfp>Navnicr 


glue  is  lo  BPt  the  pot  In  the  wash  basin  and 
Inrn  the  hot  water  inlo  tbe  %-in.  pipe.  The 
hot  water  supply  in  many  plants  comes 
from  the  feed-waler  beater,  which  is  an 
excellent  arrangement.  This  Is  a  neat  and 
speedy    method   of   getting   hot   glue. 

TO  REMOVE  CAN  COVERS 

Tn  remove  a  tight  lilting  screw  cover  to 
o  Clin  rub  a  little  chalk  on  tbe  top  and  wrap 
a  piece  ot  sandpaper  around  the  cover  with 
the  snnd  side  next  the  can.  Tbe  top  can 
then  he  removed  without  trouble.— Con trtb- 
iHed  by  J.  C.  Fox,  Sabflha.  Kan. 

Linseed  oil  and  lieiisvijie,  half  and  half, 
with  liiirnt  umber  or  Vandyke  brown  Incor- 
porated with  the  mixinre,  makes  a  good 
brown  stain  for  oak  or  nsli.    #.tj^l^  te.  *ii» 
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AIR  5UPPLV  FOR  PVROORAPHIC 
OUTFITS 

Romi-  tiiiii'  iigo  1  purchased  u  wood-burn- 
ing outtit  sui'li  as  are  on  tbe  market  for 
Kforc-lilng  fancy  desitniH  on  wood.  TLe  out- 
lit  (t)usiKt9  of  a  small  liottle  for  benzine,  a 
Miuecziiii;  IiuHi  for  pupplylnj^  air  at  a  low 
pn-saurc  and  a  nccdli-  with  u  botlow  plati- 
num i)ol[it,  Ililji  not-dU-  is  kept  red  hut  by 
inoann  of  tbe  misture  of  ulr  aud  tbe  fumes 
from  tbe  lionKino. 

After  usiiiu  tbe  outfit  for  a  sbort  time  I 
hit  upon  tbi>  following  arrangement  for 
giving  iL  steady  supply  of  air  and  at  a 
lUgbcr  pressure,  and  do  doing  away  with 
tho  b:iiid  liulb.  leaving  both  hands  fre« 
to  bold  (he  work  and  apply  the  noddle. 

The  engraving  kIiows  two  3D  Kallon  tanks 


Tank  Arraascmeot  li 


Supply 


be  se«n  a  length  of  U-ln.  pipe  wblcb  Is  car- 
ried around  on  to  the  front  porcb  wbere  it 
terminates  with  a  U-ln.  globe  ralTe  and  a 
Hhort  nipple  for  attaching  the  rubt>er  tube 
and  needle,  the  benzine  bottle,  of  course, 
being  connected  in  between  the  ralve  and 

The  method  of  obtaining  a  su|iply  ot  air 
Is  to  allow  the  water  to  run  Into  tbe  right 
hand  tank,  tbe  valve  at  tbe  left  of  the 
gauge  being  closed.  The  water  la  allowed 
to  run  lu  until  the  gunge  shows  tbe  pres- 
sure of  the  water  main,  in  this  caae  about  55 
lbs.  The  resulting  supply  of  compressed  air 
Is  then  admitted  to  the  other  tank,  tbe  water 
supply  Is  cut  off  and  the  water  drained 
away,  being  assisted  by  a  slight  pressure 
of  air  still  left  In  the  tank  and  then  hy 
means  of  the  check  vulv«  wbtcb  opens  up, 
admitting  air  to  tbe  tank. 

It  will  of  course  be  Understood  tbot  only 
enough  air  will  pass  over  to  tbe  ulr  tank  to 
make  the  pressure  equal  In  both  of  them. 
In  this  ease,  Itie  first  charge  nets  me  a  sup- 
ply at  10  lbs.  pressure:  by  repeating  tbe  jiro- 
i-e»a  five  times  more  1  get  a  supply  at  about 
40  lbs.  which  Is  the  limit  wltb  the  pressure 
11  vuUable. 

The  waste  water  I  une  to  Irrigate  the 
flower  beds:  the  tank  when  charged  at  40 
IbH.  win  last  for  three  or  four  days,  as  the 
supply  requlrwl  In  lilimlnc-  Is  very  small.— 
Coutrlbuteil  by  Everett  E.  Porucroy,  U>a 
c;atos,  Cai, 


HARNESS  HOOKS  OF  OLD  BUGOV 
STEPS 


the  kind  unllnai'lly  UHed  for  Iiot  water  hciit- 
Ini;.  Tliry  iiei-d  not  lie  new  as  they  are 
costly.  Tlioy  can  usually  be  bad  at  any 
pluniblnR  )<hop  sei'ond-hiind.  I  paid  50 
(■<'nts  :ip'<'('e  for  mine  and  had  any  leakn 
Hiildered  liiilit. 

Tlicsi-  tanks,  as  will  be  seen  by  the  Illus- 
tration, arc  (onnci'ted  ncrosa  tbe  top  by 
Vi-ln.  pliH-  wiih  '.l-ln.  globe  valves  on  each 
one  and  llie  prr-ssurp  cnugi'  jjliieed  in  the 
middle,  thus  making  one  gauce  show  the 
jiressuri'  iiu  cilhei-  biitk.  Inib'iH'udpntl.v,  or 
on  both  of  them. 

M  the  rear  of  the  right  band  tank  a  c-on- 
noction  is  made  liy  nicans  of  a  piece  of 
liose  10  tlie  city  water  supply,  being  von- 
tnillei]  by  a  ^i-ln.  globe  valve;  nt  the  front 
pnd  will  be  seen  a  Vj-ln.  check  valve,  while 
above  It  \s  a  bnHbln;r  and  plug  to  stop  op 
the  opening  an  this  hole  Is  not  rctiuired.  At 
the  bottom  of  tlic  tank  la    placed  a  9i-ln. 

tobe  valve  to  drain  off  the  water. 

At  tbe  rear  cad  ot  the  left  hana  toiik  w\\\ 


a  buggy  steps  make  good  harni'»s  liookt, 
linger  than  the  harnesN  liuoks  one 
III-  stores,  writes  Henry  J.   Heaton. 


Slronj  Harnci*  Hooka 

of  .Sidney,  Iowa.  Cut  off  the  step  I 
dotted  line.  A.,  and  nail  the  boohed  pi 
as  shown  nt  B. 

"Meehanlcs  for  Young  .America,"  am 
wVMUK  \)(xi>L  lot  \m^«.   V1^R%,  Vk  eeBb 
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HOW  TO  MAKE  A  PARALLEL 

CLAMP 


and    how    It    is    beveled    on    the    handle. 
This  wrench  will  work  in  places  that  other 


A  handy  tool-maker's  clamp  which  is  self- 
contained  and  does  not  need  a  wrench  is 
described  by  a  correspondent  of  the  Ameri- 
can Machinist.  The  jaw  A  is  counterbored  for 
screws  C  and  D— the  latter  a  running  fit, 
the  fOBmer  a  driving— secured  by  the  steady 
pins,  G  and  H.  The  Jaw  B  is  recessed, 
bored  and  counterbored  .for  the  tapered  nut 
F  and  a  rather  loose  fit  for  the  screw,  D. 


Tool-Maker's  PanHlef  Clamp 

In  operation,  adjust  both  the  knurled 
nuts  to  your  work  and  tighten  up  by  the 
handle,  I,  and  the  screw,  C.  The  tapered 
nut,  F,  grips  the  Jaw,  B,  firmly  without  fur- 
ther aid  while  tightening  by  the  handle. 
Both  knurled  nuts  are  slightly  smaller  than 
the  Jaws  of  the  clamp,  which  lies  flat  with 
the  work.    All  parts  are  drawn  to  scale. 


iWAKINQ  A  WRENCH 


It  is  just  as  important  that  a  wrench 
should  be  balanced  as  that  a  hammer  should 
be.  In  making  an  S- wrench,  do  not  give  it 
too  much  hook,  as  you  can  not  handle  it 
80  fast.  The  illustrations  show  how  to 
make  a  tire-bolt  wrench,  called  a  side 
wrench.  It  is  made  of  a  piece  of  spring 
plate  1%  in.  by  6  in.  Parts  C  and  D  are 
worked  over  the  hardy,  having  care  not  to 
punch  the  holes  at  these,  points  too  far 
back.  H  indicates  holes  punched  in  ma- 
terial to  be  cut  away.  Part  A,  Fig.  1, 
should  be  beveled  from  the  center  and 
nftde  as  wide  as  the  material  will  al- 
low.    B,  Vtg.  i,  sbowB  the  pointed  Jaw 


Home-Made  Wrench 

wrenches   will   not. — Contributed   by  James 
N.  Keach,  803  Clay  street,  Bloomington,  111. 

TO  REMOVE  PACKING  FROM  A 
FLANGE  JOINT 


When  the  pipe  can  be  sprung  apart  far 
enough  to  allow  a  scraper  to  work  between 
the  two  flange  faces,  it  is  easy  enough  to  re- 
move old  packing  from  flange  Joints,  but 
often  this  is  impossible.  A  correspondent  of 
the  Engineers'  Review  bad  a  pipe  running 
from  a  head  which  was  anchored  solid 
across  the  room  and  running  down  along 
the  wall  as  shown  in  the  illustration.  When 
the  flange  connection  in  this  pipe  began  to 
leak,  he  drove  a  cold  chisel  in  at  the  bottom 
between   the  flanges  to    keep    them   from 


Sawing  Out  Gaskets 

springing  together,  then  sawed  out  the 
packing  with  an  old  hand  saw.  When  he 
had  sawed  half  way  through,  a  chisel  was 
driven  in  from  the  top  and  the  rest  of  the 
gasket  cleaned  out.  A  new  gasket  was 
then  inserted  and  the  flange  bolted  together. 

#  > » 

Red     lead     and     glycerin,     equal     parts, 

kneaded  to  the  consistency  of  putty  is  said 

to  make  an  excellent   cement  for  iron   on 

iron.    Mix  fresh  as  needetl  and  use  quickly. 


♦*- 


Index  to  Vol.  VII,  January  to  December, 
inclusive,   1905,  te    t^^Ai    l«t  ^Ss^ct'^xiSsss^ 
and  wVW  \)^  %ft\i\.  Iwfe  ^s^\l  TttojsiSsX- 
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TOOL  FOR  MAKING  WIRE  SPRINGS       HOW  TO  ATTACH  ENAMEL  LET- 
WITH  A  BRACE  TERS  TO  0LA5S 


Get  a  hardwood  board  (A)  about  12  in. 
lODg,  6  iu.  wide  and  %  in  thick.  At  one 
corner  bore  a  hole  (a,  Fig.  2)  of  the  size 
that  the  inside  diameter  of  the  spring  is 
to  be.  Set  two  flathead  screws  (a*  and  a*) 
in  the  board  in  the  positions  in  relation  to 
the  hole  indicated  in  Fig.  2.  At  the  oppo- 
site end  of  the  board,  near  the  upper  cor- 


Making  Wire  Springs 

ner,  place  a  hook  (C,  Fig.  1)  to  receive  the 
reel  of  wire  (D)  of  which  the  springs  are 
to  be  made.  Then  fasten  the  board  in  a 
vise  or  other  convenient  place. 

Secure  a  rod  (B)  the  size  of  the  hole 
and  12  to  18  in.  long  (mifflciently  long  to 
make  the  length  of  spring  desired,  or  sev- 
eral springs  may  be  made  in  one  coil  and 
then  cut  to  length).  Fasten  one  end  of 
the  rod  and  one  end  of  the  wire  (d)  in  the 
chuck  of  the  brace  (see  Fig.  3),  hooking  the 
wire  under  screw  head  a*  and  over  a'  and 
hanging  reel  D  on  hook  C.    Proceed  to  turn 


Not  all  sign  painters  know  how  to  attaeh 
enamel  letters,  though  it  is  a  simple  matter 
when  once  learned.  Clean  the  glass  and 
draw  the  lines  of  the  lettering  with  chalk. 
If  it  is  to  be  a  curve  use  a  string  in  the 
usual  way.  Space  the  lines  off  arid  yon 
are  ready  for  the  lettering. 

For  this  purpose  a  reliable  cement  will  be 
required.  Plaster  the  cement  on  the  letters 
with  a  knifCj  being  careful  to  have  the  part 
around  the  edge  full,  then  place  each  letter 
in  turn  on  the  glass  and  press  It  up  and 
down  gently  and  firmly  to  get  all  the  air 
out,  then  push  to  place.  Be  very  careful  not 
to  bend  the  letters,  says  the  Master  Painter. 
Give  large  letters  a  second  coat  before  put- 
ting them  in  place.  It  Is  only  necessary  to 
fill  the  edges  of  concave  letters  with 
cement;  the  flat  letters  must  be  pasted  all 
over  the  back.  Hold  large  letters  in  place, 
until  the  cement  has  time  to  set,  by  a  bit  of 
wax.  When  the  cement  has  set  remove  any 
that  may  be  around  the  edges  of  the  letters 
and  clean  up  the  glass. 

White  lead  in  oil,  thickened  with  dry 
lead,  thinned  properly  with  copal  varnish 
and  worked  well  on  the  stone  with  a  spatula 
or  elastic  blade  putty  knife,  makes  a  good 
cement. 

A  pocket  knife  and  wood  alcohol  will  re- 
move old  letters.  They  nearly  always  break, 
and  the  enterprising  painter  will  always 
have  a  number  on  hand  for  supplying  the 
need,  at  a  neat  profit  to  himself. 


Details  of  the  Spring-Making  Device 


the  brace  handle  the  same  as  in  boring  a 
hole,  slightly  pressing  against  lx)ard  A  and 
backing  the  brace  out  as  tlie  wire  Is  wound 
on  rod  B.  Continue  this  operation  until  the 
desired  amount  of  spring  is  wound  on  the 
rod.— Contributed  by  Chas.  N.  Leonard,  1U9 
'rth  avenue,  iDdianapolis,  Ind. 


REPAIRING  A   LEAKY  GUTTER 


To  repair  a  leaky  gutter,  put  putty  In  the 
hole,  smooth  it  off  with  a  putty  knife 
paint  over  the  spot  with  a  mineral  o( 
oil  yalnt— Contributed  by  Gordon  IL 
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HOW  A  THREE- WIRE  SPLICE 

IS  MADE 


Two  pairs  of  connectors  are  required  to 
properly  make  a  tliree-wire  splice  in  order 
to  have  the  Joints  long  in  the  "neck"  and 


Making  a  Three- Wire  Splice 

not  mar  the  galvanizing  at  that  part  of  the 
Joint.  In  iron  line  construction  the  skil- 
fully made  three-wire  splice  will  eliminate 
the  necessity  for  soldering,  says  the  Ameri- 
can Telephone  Journal,  and  insure  freedom 
from  high  resistance  Joints.  The  superior 
conductivity  of  these  Joints  consists  not  in 
the  cross  turns  at  the  ends,  but  in  the  spiral 
twist  at  the  neck.  To  make  the  splice  pro- 
ceed as  follows: 

Overlap  the  ends  to  be  spliced  about  18 
in.  and  cut  a  third  wire  18  in.  long  of  same 
gauge  and  lay  it  with  the  ends  to  be  spliced 
(Fig.  a).  Clamp  two  pairs  of  connectors 
over  all  towards  the  center  and  about  5  in. 
apart  and  revolve  connectors  In  opposite 
directions,  slowly,  so  as  not  to  "burn"  the 
wire  (Fig.  b).  Care  should  be  taken  to  re- 
volve connectors  evenly  and  at  the  same 
speed.  Turning  one  pair  faster  than  the 
other  will  result  in  a  "humped"  Joint. 
When  the  wires  have  been  twisted  to  a 
tight  lay,  remove  the  connectors  and  clamp- 
ing one  pair  on  the  neck  to  hold  the  work, 
use  pliers  and  finish  the  end  with  six  or 
seven  cross  turns  the  same  as  in  an  ordi* 
nary  W.  U.  splice  (Fig.  c). 

"^  #  >  » 


CLEANING  WINDOW  GLASS 


To  thoroughly  clean  window  glass  pass 
diluted  sulphuric  acid,  about  as  strong  as 
vinegar,  over  it,  and  let  it  act  a  moment; 
then  throw  on  Just  enough  pulverized  whit- 
ing to  give  oflf  a  hissing  sound,  directs  the 
Knster  Painter.  Rnb  both  over  the  pane 
—nb  tt»  haod  tmA  poUah  with  a  dry  rag. 


Rinse  with  clean  water  and  a  little  alcohol, 
polish  dry  and  clean.  Treat  both  sides  of 
the  glass  in  the  same  way. 


THE  READY-MADE  LATHE  TOOL 


Old  mechanics  looking  back  over  their 
history  as  such  can  remember  the  days  be- 
fore the  patent  lathe  tools.  In  those  days 
they  were  obliged  to  forge  their  own  tools 
into  the  desired  shape.  Modern  improved 
tools  can  be  ground  to  any  desired  shape 
and  used  in  most  any  position,  their  use, 
however,  requires  a  certain  amount  of 
Judgment. 

Figure  1  shows  the  effects  on  a  small  tool 
used  for  too  heavy  duty.  This  tool  was 
made  for  a  12-  or  15-in.  lathe,  but  was  used 
in  a  30-in.  lathe.  The  bottom  at  A  is  worn 
away  until  the  pressure  of  the  screw  breaks 
the  steel. 

Figure  2  shows  the  effect  of  grinding 
without  removing  the  steel.  The  under  sup- 
port is  completely  ground  away  at  B.  Fig- 
ure 3  sliows  a  cutting-off  tool  allowed  to 
hog  in  and  break,  battering  down  the  sup- 
port, C.  Figure  4  shows  the  effect  on  a 
small  tool  which  was  used  in  a  large  lathe. 
The  powerful  screw  mashed  the  tool  at  D. 


Fig.  3 
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I  recently  looked  over  a  number  of  pa- 
tent tools  of  different  maKes.  They  had 
been  used  about  one  year  and  were  a  sad 
looking  pile  of  Junk.  A  lack  of  good  Judg- 
ment had  sent  them  to  the  scrap  he""  — 
Contributed  \>^  Y«.\i\  %.  ^'^^6«^> 
tine,  la. 


POPL'LAE    M-ECHASIC8 


CONTINUOUS    MIXINQ   OF 
CONCRETE 


Of  the  QU'tliMlx  mentioned  the  revotvlDg 
iiiltlc.  with  a  stationnry  fliwut  alKire  Ittt 
i-i*iiler,  h!w.  IfM'ii  i;-aut<lderpil  tlie  most  accu- 
riitc,  iinil  Is  mucL  usid  in  cemrnt  manu- 
rutture  for  ti'ed'mi:  mills,  etfi.  tts  defect 
iM  tliG  i-liani;<>  in  tlie  natural  slope  of  ibe 
material,  wbicli  varies  the  atnotint  cut  off 
!)>'  tbo  diverting  tiinde  as  Indicated  hjr  dot- 
ted lines   in   Fl?.   I. 

If  we  malie  tlie  table  of  relatirelf  iai^e 
size  and  distribute  tbe  material  In  a  unlfonn 


Btorage  cylinder,  tomewbat  Bmaller  in  dim- 
eter, wiib  ItB  lover  edge  spaced  ■  dlrtum 
fiboTe  Ibe  table  snfflclent  to  dear  the  knife 
and  ret  near  enouKh  to  ttw  table  so  that 
the  material  flows  oat  from  under  the  edge 
of  tbe  cylinder  and  takes  its  natnral  slope. 
vre  shall  hare  tbe  condition  represented  I7 
Fig.  S. 

Tbe  cylinder  being  supported  hy  armi 
from  the  central  spindle  may  be  filled  to 
tbe  top  by  means  of  the  chute,  and  as  the 
knife  removes  tbe  section  represented  by 
lis  path  over  the  table,  the  material  from 
Ibe  cylluder  atwre  will  take  the  place  left 
vacant,  and  will  come  out  under  the  edge 
of  the  cylinder  to  the  extent  of  its  natiini 
slope.     While  this  slope  may  vary  a  little 


'   tliii 


Ihc  . 


slioivn  in  Fis.  2.  ilie  wt;i- 

(livcrllnjr   lihuli'.    may    l)i> 

!iit  jis  1(1  t;ikc  off  a   iiredctirmlne^l 

iti  oiu-  revolution,  nml  If  tlio  lii.vcr 

vurlutlons   i[i   the   »:itr.r:il   slojip   un 


As    tlH' 


Will  .-ifT.vt 
ibk' 


volvi 


I  ho  < 


■  lit- 


s  1 11  till  nary 
will  iliv'Tt  iho  luat-Tiitl  in  front  of 
It  owf  the  (■■l-c  of  tiJt'  tiil.Ii?  nnd  It  will 
fiill  ill  11  foiitiiiiiouK  Rtrcfim  into  tlio  chulo. 

If  the  teri:il  Is  rciilenlnhwl  on  the  tafcl« 

so  that  the  liiyer  tnkon  off  hy  the  knife  is 
ri-sforcd  to exmtly  the  same  slinpo  a«  before, 
und  Is  contlnaouily  removed  by  the  knife, 
an  accurately  measured    (iniinlity  will    lie 

Irert^l. 

By   adding    to    tbe    table    »    bottom\en 


tliis  vnriiition  U  n  very  f>in»ll  pirl  of  the 
amount  divfrt-^l  by  the  knife  and  as  tlie 
ni:itorial  coniposiiie  nearly  the  whole  bane 
iif  tbe  cylluder  is  cut  nwnv  the  space  be- 
hind tlio  knlfi-  Ik  filled  from  abo^e  witb 
nearly  iiiiiforin  pri'ssiire  and  in  practice 
Ibe  iirttunil  slope  angle  If  almO'tt  esactly 
the  Kiuiip,  in  spite  of  cunslderible  dlffer- 
em-C)'  In   hciKliI    and    material   nltbln  the 

After  deciding  on  the  distance  between 
the  lioltoni  of  tlic  eylituler  and  the  table, 
and  the  width  of  tbe  knife,  the  other  be> 
tors,  which  delerniine  tbe  amount  of  mate- 
rial measured  off  In  a  Riven  time,  u»  tte 
speed  and  rotation  and  the  deptb  oC  tt*  cat 
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Tbe  depth  ot  cat  of  tbe  kolfe  is  ad- 
justed bj  swinging  tbe  knife  aroand  on  Its 
piTot  80  that  It  extends  a  greater  or  less 


knife  Is  not  dependent  upon  Its  height,  but 
on  the  height  of  the  space  under  the  cjUa- 
der. 


dlstnace  Into  the  matGrlal.  This  sTClng  1b 
controlled  by  a  screw  attached  to  nn  arm, 
cast  as  part  of  the  knife,  and  a  micrometer 
scale  with  pointer  shows  the  amount  of 
movement.    This  Is  shown  In  Fig.  4. 

Tbe  mechanism  described  above  may  1>c 
employed  for  the  feeding  of  a  great  va- 
riety of  materials,  varying  considerably  In 
^lie  and  consUtency,  and  if  the  size  of  the 
table,  the  shape  of  the  cylinder  and  the  size 
of  the  knife  and  epnr'e  between  the  cylin- 
der and  the  table  are  pToperly  adjusted, 
uimost  any  kind  of  crushed  nmterlal  may 
be  red. 

The  variations  In  size  may  extend  from 
fine  powders,  like  cement,  to  rocks  of  6  In. 
cube.     In  tbe  case  of  the  larger  sizes  tbe 


LEVELINQ  TWO  POINTS  WITHOUT 
TOOLS 

To  level  up  two  or  more  points  which  are 
far  apart,  as  posts,  etc.,  without  a  level, 
Btralghtedfice  or  sauiire,  all  that  la  required 
Is  a  few  nails,  three  pieces  of  old  board,  a 


space  between  the  bottom  of  the  cylinder 
and  the  table  is  made  considerably  higher 
than  tbe  height  of  the  knife,  as  the  space 
between  the  bottom  of  the  cylinder  and 
tbe  top  of  tbe  knife  must  be  sufficient  to 
let  the  laqteit  pieces  pass  through  without 
catcUng;     Tbt   ijnonat   diverted    by    the 


Leveling  Device 

piece  of  cord  and  a  small  woiglit,  to  Im 
used  as  a  plumb  bob.  Xnll  the  boards  to- 
gether as  shown  In  the  Illustration  at  any 
angle,  place  tlio  two  points  of  the  boards 
on  top  of  the  posts  and  mark  where  the  line 
crosses  the  baselioard.  Turn  the  device 
about,  end  for  end,  nud  nmrk  the  baseboard 
again.  Then  raise  or  low-cr  one  of  tlie  posts 
until  the  plumb  line  bancs  midway  between 
the  two  marked  Hue.'*  and  the  posts  will  ho 
level.— Contrlbutwl  by  Thos.  Mclntyro,  407 
Root  street,  ChlcnRo,  III. 


COUPLING  A  TANK-HOSE 

Every  engineer  knows  wh:it  ii  moist  Job 
It  Is  to  couple  up  a  tnnk-hosp  after  dlstron- 
necting  It  for  the  puipose  of  i-lennlng  the 
strainer,  says  Lncomollvc  Englnoerlnji.  Very 
few  tank  valvest  will  shut  down  perfectly 
tight;  and  the  leaka.cc,  when  attemiiting  to 
connect  the  hose,  Is  not  npiireclatcd  by  the 
man  who  is  doing  the  coupling.  Here  Is  a 
simple  remedy;  When  all  ready  to  couple 
the  hose,  start  the  primer  of  tin;  iujeetor. 
when  all  of  the  leakage  will  be  drawn  Into 
the  suction  pipe  by  the  strong  vacuum  so 
crcate<l. 

Contributions  to  the  Shop  Notes  depart- 
ment are  Invited.  Your  experience  and 
handy  devices  are  valuable  to  <iUtf;f  a\'wi. 
Pass  tt  on. 
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LAST  RESORT  REMEDY  FOR  A 
LEAKY    VALVE 


KEEPINQ  SOLUTIONS   IN   BOTTLES 


When  every  otlier  remedy  for  a  leaky  In- 
let  or   exhaust  valve   has  failed,  try  this: 

Chuck  the  Ktem  of  the  valve  In  a  high- 
speed lathe,  and  with  as  fine  a  flat  file  as 


Repairing  a  Leaky  Valve 

cnn  1)0  obtniiHMl,  while  the  valve  is  revolv- 
UiK  in  the  lathe  at  a  hiirh  rate  of  speed, 
touch  lightly  at  A  (See  sketch),  skip  B  and 
lake  off  the  conior  C.  leaving  the  vaive  with 
a  Hlif^Iitly  rounded  Instead  of  a  flat  seating 
surface.  It  has  been  found  that  this  method 
is  sure  when  others  fail,  says  Motor  Way, 
and  that  a  valve  so  dressed  will  hold  well 
for  months  afterward.  It  does  not  matter 
which  way  the  stem  wabbles,  for  the  valve 
always  flnds  a  perfect  seat,  on  account  of 
its  spherical  shape,  the  action  being  similar 
to  that  of  a  ball  check  valve. 


^  • » 


HANDY  MARKING    CHISEL 


A  markhig  cliisel  is  a  convenient  tool 
about  the  engine  room.  One  of  the  in- 
stances in  which  it  can  be  used  to  advan- 
tage is  in  marking  the  eccentric  so  that  it 
can  be  readily  reset  should  It  slip  on  the 
engine  shaft. 

It  is  often  difficult  to  mark  the  eccentric 
and  the  shaft  so  that  the  lines  come  exactly 
opposite.   With    the   tool    illuotrated  this   is 


Chisel  for  Marking 

made  easy,  says  a  correspondent  of  the 
Engineers'  Review.  The  cutting  edge  is 
made  as  shown  and  not  at  right  angles 
with  the  side.  The  point  strikes  first  and 
makes  a  true  mark  on  the  eccentric  hub. 
By  turning  the  chisel  in  the  opposite  direc- 
tion a  mark  is  made  on  the  engine  shaft. 


-•-•- 


A   freshly  palnteil   room    should    not  be 
closed  up  tight,  but  opened  to  the  air  and 
light.    Paint  with  driers  in  It  will  not  dry 
T  corked  up  tight  in  a  bottle. 


It  is  well  known  that  solatioiis  of  easQy 
oxidized  substances  do  not  keep  so  well  Ib 
bottles  which  are  partially  empty  as  wben 
they  are  full  and  The  Pbotogrram  suggests 
the  following  as  an  excellent  method  of 
overcoming  the  difliealty.  Keep  on  hand  a 
quantity  of  siuall  glass  marbles,  and  when- 
ever any  of  the  solution  is  poured  from  tlw 
bottle  add  suflicient  to  bring  the  solutkn 
again  up  to  the  neck. 

NOTES   ON  SOLDERING 


1  had  not  been  long  out  of  college  wben 
I  was  first  sent  out  as  a  road  engineer,  so 
it  was  not  to  be  expected  that  I  would 
know  very  much.  In  those  days,  I  even 
throught  that  a  soldering  iron  was  made  of 
iron,  writes  a  contributor  in  the  Electric 
Journal. 

When  I  first  used  a  soldering  iron  on 
wire  Joints,  I  held  a  dry  iron  under  a  joint 
and  waited  for  the  wire  to  beat  enough  to 
melt  the  solder  placed  ui>on  it.  After  floun- 
dering around  at  that  awhile  and  making 
a  bad  Job  of  it,  I  began  to  remember  how 
I  had  seen  others  do  it,  and  then  I  placed 
j*onie  s(>ldL>r  on  the  iron  and  held  the  iron 
with  the  molten  solder  against  the  joint, 
which  soon  be^an  to  sizzle,  and  as  it  was 
clean  and  well  fluxed,  the  solder  flowed  at 
once  all  through  and  over  it. 

In  college,  I  had  taken  a  course  in  physics 
under  Professor  N.  and  had  heard  all  about 
conduction,  convection  and  other  things  con- 
cerning heat,  and  also  knew  that  copper  is 
a  good  conductor  of  heat.  But  It  did  not 
occur  to  me,  in  the  present  instance  that 
those  principles  had  anything  to  do  with 
the  work  in  hand.  After  I  had  mastered 
the  Job.  I  began  to  see  their  connection 
with   it. 

A  soldering  iron,  when  in  use,  may  be 
considered  a  reservoir  of  heat  and  the  object 
in  view  is  to  get  as  mijch  of  the  heat  as 
possible  into  the  wire.  When  the  iron  Is 
held  against  the  joint  it  touches  only  the 
high  spots  and  there  Is  a  thin  film  of  air 
between,  no  matter  how  smooth  the  sur- 
faces may  be.  This  air  is  a  very  good 
heat  insnbtor,  though  when  solder  is  run 
into  this  space.  It  unites  with  both  Iron  and 
wire  and  acts  as  a  bridge  over  which  by 
the  principle  of  conduction  heat  flows  rap- 
idly Into  the  wire  from  the  reservoir. 

Clean  and  hot  nre  the  two  essentials.  One 
ttowVA^  vfVlXi  «^iEi^  notices  Is  that  tbey  only 
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bflir  appreciate  tbat  statemeut  and  Beem  to 
have  au  idea  tbat  tbe  solder  la  tbe  only 
tbing  requiring  tieat,  whereas  all  surtaces 
to  be  Joined  must  be  brougUt  to  tlic  tem- 
perature of  molten  solder  before  union  can 
take  place.  This  mistaken  idea  does  not 
lead  to  mucb  difficulty  when  tbe  work  is 
confined  to  Joining  small  wires,  for  In  that 
case,  a  small  quantity  of  molten  solder  con- 
tains BUlBcleut  beat  to  quickly  raise  alt  parts 
of  tbe  Joint  to  the  required  temperature. 
But  wben  large  wires  or  any  bulliy  pieces 
or  metal  are  to  be  soldered,  this  Idea  leads 
to  trouble. 


BRA5S-MELTINa  FURNACE 


Panuwe  for  MeltldB  Br«M 

supplied  with  a  damper  to  reRulate  tlte 
draft  Dome-abaped  cast  Iron  covers  are 
ased  for  the  tops  of  the  furnace  and  these 
may  be  raised  or  lowered  by  means  of  a 
chain  passing  over  a  pulley.  The  furnace 
may  be  built  below  the  surface  of  tbe  floor 
or  ground,  with  a  pit  for  removing  tbe 
ashes  and  supplying  draft,  or  entirely  above 
tbe  ground.  In  the  latter  case  steps  and  a 
platform  mnst  be  used  to  reach  the  crucible 
In  wliicb  tbe  metal  is  melted. 

A  very  small  fnnmce  may  be  built  of 
bcSTy  stae«t  Iron,  shaped  like  a  cylinder 
■tore  and  lined  with  Are  brick.  Coke  or 
cmI  flKt  will  bnrn  witbont  smoke  may  be 


HOLDER  FOR  SOLDERING-IRON  ON 
GASOLINE  TORCH 

Many  gasoline  torches  are  not  fitted  with 
a  bolder  for  soldering  irons.  To  sucb 
torches  this  convenience  can  be  attached  in 
the    abop.      Tbe    Illustration,    from    Power, 


A  good  furnace  for  melting  brass  is  huilt 
with  a  cylindrical  fire  space,  lined  with  fire 
brick  set  In  clay  and  provided  with  a  grate 
tbat  can  be  dumped,  says  the  Blacksmith 
and  Wbeelwrlght.  Tbe  chimney  is  of  suffi- 
cient tieigbt  to  Insure  a  good  draft  and  is 


HoBM-Made  SolderlDg<lraa  Holder 


shows  how  this  Is  done.  An  old  hose- 
clamp,  taken  from  %-in.  garden  hose  and 
two  pieces  of  wire  are  tbe  materials  used. 

SAW  FOR  MILLING  GERMAN 
SILVER 


German  silver  In  almost  any  form  is  very 
hard  to  work,  but  the  cutter  shown  in  the 
illustration  will  cut  it  satisfactorily  and 
outwear  tbe  ordinary  cutter,  says  a  corres- 
pondent of    the    American    Machinist,     An 


par  Ml  11  log 


ordinary  stock  cutter  is  used  and  every 
other  tooth  Is  ground  down.  Tbe  grooves 
are  made  witb  a   narrow  wliecl  TiyAi.  "Ooa 

has  c\it  o^et  1,<JWJ  ■tfWtt*  waa.  \%  *SSl  «b»si6- 
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TESTING    A    CLOSED   WINDING 
WITHOUT  DISCONNECTING 

A  mil v> -Ilk' lit  ilt-viie  for  t«8tlDg  a  closed 
windiiiif  witL'jut  clisixiDnectlng  tlie  vloding 
from  llif  I'tiiiiiiiuiutor  conKlsta  of  three  dry 
lidtti-rj-  i-lls,  :i  1iUK2CT  for  liiterruirtlng  the 
L-um-tit  iiiiO  ii  tirli-[>lioii<!  rt-coiTer 

In  liKfilc  ii  Hliort  cin-uU,  kujb  the  Elec- 
trlt:  Journul.  i)!!!*:*    tla-    interrupted  current 


Journal  of  the  FkotocTapUc  Socfetr  of  Indli. 
The  bath  deacrtbcd  above  will  produce  pic- 

tnrea  of  a  brlsht  crlmaon  by  toning  from  ■ 
baU  to  tbree-qnattera  of  an  how. 

TO  MELT  OLD  LEAD  PIPE 


To  Tnt  a  ClM«d  Wladlat 


J  npiiiiriitu<i  llirouRli  Hie  winding 
(Hi>(.-  Nliclt'li)  anil  iiiovf  (lip  lonilH  from  the 
rcit'iviT  from  Ijar  to  Imr  on  tbo  commuta- 
tor. 'J'Ji.'n-  win  1.C  no  uuillid*.  vibration  in 
till-  rfi-i'iviT  ir  llii'i.'  is  I)  Hhort  circuit  bc- 
ttt-i-i-n  tlic  liiirs  of  ilif  (-"nimuLitor  or  wlnd- 
iiij.':  If  Ui'fc,  lii.ivi-viT,  iin-  clear  of  sthort  cir- 
cuit III  tlic  ii'>iiit  ti'sli-<l  tliorc  n-HI  lie  a  dlx- 
tinct  viliralloiL  or  IiukkIii);.  Tlic  vibration 
will  1m-  iiKin'  distinct  if  an  iilti^niatlnj;  clr- 
.■iilt  of  2011  or  Ifin  viills  is  Imndy  and  after 
tittiicliliiK  llic  IcadK  of  tills  circuit  to  iilmoxt 
(iiij-  imrl  of  111.'  coiniiHilator  of  tlic  iirmu- 
tur.-  to  he   IcKlcd,   tlic   same  uictUod  an  be- 

r.Hc  is  r.,ii,)wcd. 


CRIMSON   TONES    FOR  SILVER 
PRINTS 

SIlviT  ti''!'!'"  m!iy  '«'  toiiPiI  to  n  crimeon 
or  carmine  cidor  !i.v  tlic  following  proceaa: 

Make  a  IkiIIi  I>.v  dissolving  T!>  ^T.  urnmo- 
niiiiii  Nuliiliorynnldc  with  20  PT.  Iodide  of 
jiotasslnni  In  2  oz.  water.  Add  4  gr.  gold 
ctiloridc  dissolved  in  a  little  water,  making 
np  ns  [inu'li  of  the  liath  as  nccopnary  for  im- 
mediate nsiv  Carry  llie  prliillii);  only  to  the 
depth  ri'tpiircd  wlien  flnished,  then  wnoh  the 
[irlntH  well  and  immcrHO  them  in  the  tooInK 
""intton.  After  wlilch  flu,  wash  and  dry 
Ui.  J.i't  tiioni  remnln  in  the  flstnft  bath 
Ivan    tbaa    flftceu   mluatn,  b&7«  %« 


Having  occaston  to  melt  up  a   lot  of  old 
lead  pipe  I  prepared  tbe  derloe  Illustrated. 


LcwI-Mclllni  Device 
It  conBiotg  of  n  boiler  Rtand,  a  piece  of  S-in. 
soil  pipe  about  2  ft  long  and  a  firepot  of 
tbe  type  nbown  with  the  burner  reversed. 
Tbe  dross  and  most  of  the  dirt  are  burned 
up  in  the  pipe,  only  clear  lead  dropping  out 
It  la  surprising  how  fast  lead  pipe  will 
melt  In  this  way.— Contributed  by  R.  Stan- 
ton, Portland,  Ore. 


A  PIPE-THREADING  KINK 

Often  when  threading  pipe  iritb  a  solid 
die  from  1  Inch  down,  it  requires  consider- 
able muscular  exertion  with  the  ordloary 
small  stock.  To  save  strength,  make  ■ 
square  of  wood  to  fit  any  larger  stock  with 
larger  handles,  or  liave  tbe  piece  made  of 
Iron  If  preferri'd.  Use  tbe  proper  bushinfil 
and  It  will  work  to  perfection.— Contributed 
by  II.  B.  Ilelneman.  Sheboygan.  Wis. 

HOISTING  WITH  AN  AUTO 

An  auto  which  Is  used  for  imssengers  on 
Kundayri  and  as  a  hoisting  machine  on  other 
days,  Is  deserlliod  Iiy  a  corresi>ondent  In  the 
Automobile,    lie  says: 

The  machine  Is  a  steamer  with  a  cylindri- 
cal guMiHne  llretl  lioiler  and  an  ordinary 
double  cylinder  link  motion  engine  develop- 
ing about  4  hp.  The  windless  nttacb- 
inent  Ui  carrii-d  on  n  spe<-lal  frame  wWeh 
Is  firmly  elaiupnl  to  tlie  rear  axle  and 
driven  Iiy  tlie  gproeket  chain  which  for 
the  time  belnfc  l»  removed  from  the  drlTtdC 
8procket  of  the  ear.  Tbe  gear  OD  tbe  irlaS- 
laSB  gives  a  reduction  of  abont  70  ta  1  IhMt 
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the  hoistiixsr  Tope,  I  nse  the  rig  chiefly  for 
installing  elevators.  The  windlass  is  jacked 
down  from  the  elevator  entrance,  or  it  may 
be  fastened  in  any  convenient  place  to 
withstand  the  strain.  .The  tackle  I  use  is 
al)ont  800  ft.  of  1%-in.  manila  rope  with  a 
three-sheave  10-in.  pulley  block  and  a  two- 
sheave  10-in.  block,  giving  a  leverage  of  5 
to  1.  We  generally  run  the  engine  with  a 
boiler  pressure  of  50  lbs.  per  square  inch. 
The  boiler  is  tested  to  300  lbs.    The  boiler 


SUBSTITUTE    FOR  A  TWO-THROW 

CRANKSHAFT 


A  substitute  for  a  two-throw  crankshaft 
which  costs  about  50  cents  is  shown  in  the 
illustration.  The  shaft  costs  about  40  cents 
and  the  floor  flanges  10  cents,  and  the  de- 
vice takes  the  place  of  a  crankshaft  1  in. 
in  diameter  with  two  cranks  in  center  of 
shaft  which  would  cost  not  less  than  $5. 
The  outfit  need  not  be  made  double  and  a 


BALANDL  W/ffL 

M 

FLOOR  FLANBE 


HARDWOOD 


%   €  A  ECCENTRIC 


m 

HARD  WOOD  ECCENTRIC 


FULCROM 


bicycle: 

CHAIN 


WOOD  PCOAL 


•  • 

o 

•  • 

IS 

Ffn/IL  PLAN 

•  • 

•  •    « 

la 

1 

FLANEEO  WOOD  PULLET 

\ 


3 


mi 


SA 


FLOORFLANBE 


n 


Substitute  for  a  Two-Throw  Crankshaft 


is  fired  with  gasoline,  tfnd  one  man  operates 
the  entire  affair. 

With  this  auto  hoist  we  have  lifted  5,000 
lbs.  100  feet  in  forty  minutes.  In  a  recent 
Installation  of  elevators  at  the  John  Deere 
Plow  Works  here,  we  lifted  all  the  parts  of 
two  freight  elevators— one  a  freight  elevator 
of  5^000  lbs.  capacity  and  the  other  a  pas- 
senger elevator  of  2,000  lbs.  capacity— to  the 
roof  of  a  new  eight-story  building. 

With  the  old  hand  method,  it  would  take 
six  men  about  six  days  to  do  the  amount 
of  work  that  one  man  can  do  in  two  days 
with  the  auto  hoister. 

When  going  ont  to  a  Job,  we  load  all  the 
tackle  and  the  windlass  on  the  car,  and  it 
will  carry  the  load  to  any  part  of  St.  Louis 
under  its  own  steam.  The  fuel  consump- 
tloii  In  bolstlng  will  average  about  five  gal- 
of  gawdine  for  1%  days'  work. 


leather  strap  or  rope  can  replace  the  bike 
chain,  but  the  chain  Is  better.  A  makeshift 
like  this  has  been  used  by  Stoke  Richards, 
of  Santa  Clani,  Cal.,  on  an  emery  grinding 
rig  for  many  years,  satisfactorily  and  he 
recommends  it  to  others. 

»  •  » 

PECULIARITY  OF  MANILA  ROPE 


Manila  rope  does  not  show,  from  the  out- 
side, the  actual  amount  of  wear  that  really 
must  be  present.  In  ropes  of  this  char- 
acter, says  the  Engineering  and  Mining 
Journal,  the  principal  effect  of  use  is  shown 
in  the  grinding  up  of  the  fibres  comprising 
the  core,  wearing  it  into  short  pieces,  or 
even  into  powder.  This  is  especially  notice- 
able with  ropes  that  ^aR«  o^^^t  ^X^'ck^^^  ^s^ 
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OF   WISE 
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W!rvlrri*.  Thif  National  Enf^lneer  ^ves  a  table 
MliowUiK  lljff  Ijnfuklii;;  Ktniln  of  several  di- 
rt rii#*t<frH. 

TO   KEEP  A  WINDOW   FROM 
RATTLING 

To  Ktop  a  window  from  rattlin;;  when 
tin*  wliicJ  i»  iiij^li,  pro^'un?  some  leatlier 
wiihIhtm,  alnnit  1  In.  In  diameter,  from  the 
liardwaro  Hton*  and  nail  tliem  witii  one  nail 
only,  tljroujrli  tlie  side  (not  center)  to  the 
board  tiiat  Ills  a;;ainst  ttie  window  sash. 
Wlien  yon  wl-^li  to  raise  the  8ash,  slide  the 
washers  around  on  their  axes  to  the  front; 
or  when  you  wish  to  ke*»p  the  sash  from 
rattiintr,  crowd  tln»  washers  between  it  and 
the  board,  ('ontril)uted  by  Oordon  M. 
liuckus,   Iia('krnsa<'k,  N.  J. 

A  K'»<><^  formula  for  violet -colored  bronze 
is  r>0  parts  copper  and  HO  parts  antimony. 


STANDARD  UNIT  OF  REFRIO- 
ERATION 


F.  E.  ^UttlMfWF.  in  a  paper  on  tlie  ''Stand- 
ard Unit  of  Befriferation.''  presented  at  tbe 
m«etin^  of  the  American  Society  of  3ie- 
cbaidcal  En^nnecn,  gave  tbe  following  pro- 
(<Mied  e^jui Talent  standard  nniti?: 

"On  a  basis  similar  to  that  of  the  present 
toiler  horsepower  of  30  pounds  of  water 
evaporated  i^er  Lour  from  feed  water  at  a 
temperature  of  100  degrees  Fahrenheit  into 
saturated  steam  at  TO  pounds  ^n^ie  pren- 
sure,  which  requires  33^06  British  thermal 
unitis  of  heat  or  34.3  units  of  evaporation, 
each  of  which  is  equal  to  965.7  British  ther- 
mal units^the  amount  of  heat  required  to 
evaporate  one  fiound  of  water  from  and  at 
212  degrees  and  atmospheric  pressure— may 
lie  established  a  standard  ton  of  refrigera- 
tion, equivalent  to  27  pounds  of  anhydrous 
ammonia  evaporated  per  hour  from  liquid 
at  a  temperature  of  90  degrees  Fahrenheit 
into  saturated  vapor  at  15.67  pounds  gaujre 
pressure  (0  deirree  Fahrenheit),  which  re- 
quire!!; 12,000  British  thermal  units  of  heat 
or  20,950  units  of  evaporation,  each  of 
which  is  equal  to  572.78  British  thermal 
units — the  amount  of  heat  required  to  evai)- 
orate  one  ];K)und  of  ammonia  from  a  tem- 
perature of  28 H  degrees  into  saturated 
vapor  at  atmospheric  pressure." 


#  * » 


TO  MAKE  A  6-IN.   BEAM  MI- 
CROMETER 


Any  mechanic  can  make  the  6-in.  beam 
micrometer  illustratedi  says  the  American 
Machinist  After  the  forging  are.  shaped 
out  holes  are  drilled  and  reamed  approxi- 
mately 1  in.  apart,  and  taper  eccentrii' 
pieces  to  fit  held  in  position  by  screws  a* 
sliown.  The  pins  can  easily  be  adjusted  1 
in.  apart  by  turning  the  eccentric  studs. 
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PAINTINQ  AN  OLD  HOUSE 


Id  painting  aa  old  bouse  much  dcpcudiii 
OQ  the  condition  of  the  old  paint  on  Its 
walls.  If  pure  white  lead  was  used  it  ciin 
be  bnislicd  off;  but  If  tlie  old  paint  still 
c-llagg  here  and  there  In  acalea  it  will  have 
to  be  scraped  off  or  have  wire  brushes  used 
on  It,  says  the  Metal  Worker.  Then  give  It 
a  coat  of  oil,  using  one  gallon  of  turpentine 
and  a  pint  of  good  drier  to  four  gallons  of 
oil.  After  this  any  remaining  paint  may  be 
scraped  off.  Let  the  oil  dry,  then  put  on 
two  coats  of  paint  in  the  regular  way. 


INDUCTION  COIL  TESTING 


and  nttAch  the  other  end  to  a  screw  eye 
on  block  B.  (Spring  b  can  be  attached  at 
one  end  to  the  upper  bar,  C.  near  the  drill 
and  at  the  other  cud,  by  a  link,  to  the  celling, 
bracket  or  any  other  convenient  support.  If 
preferred.)  This  spring  should  be  strong 
enough  to  lift  and  bold  the  drill  off  bracket 
H.    Kear  the  drill  In  the  lower  bar  (C)  nt- 


The  moat  accurate  method  for  testing  In- 
duction coils  Is  to  first  fake  terminal  No.  1 
and  put  on  binding  post  Xo.  1,  then  to 
fasten  one  aide  of  the  head  telephone  to 
the  ground  binding  post  and  to  touch  ter- 
minal No.  3  with  the  other  side.  If  you  do 
not  get  the  battery  yoo  will  know  the  coll 
fs  open. 

Tiien  touch  the  receiver  cord  to  terminal 
No.  2.  If  you  get  the  battery  the  coil  Is 
oroseed;  if  you  do  not  get  the  battery  the 
coll  Is  not  crossed.  The  other  part  of  the 
ooll  may  be  tested  In  the  same  way.  Hear  In 
mind  that  If  you  are  testing  terminal  No.  1 
you  must  touch  terminal  Xo.  3,  but  If  you 
do  get  the  battery  on  either  terminal  Xo.  2 
or  Xo.  4  the  coll  Is  crossed.— Contributed  by 
James  M.  Cleveland,  Chicago. 

(The  value  of  this  method  is  that  a  head 
telephone  receiver  is  more  sensitive  than 
8ome  test  instruments.  With  a  good  test 
Instrument  the  results  are  practically  the 
same.— Editor.) 

TO  CONVERT  A  HAND  DRILL  INTO 
A  DRILL  PRESS 

Secure  blocks  B  B,  Fig.  1,  to  wall  A  or 
some  other  convenient  support.  With 
screws  and  clips  (e)  fasten  the  drill  frame 
(E)  to  block  D  (see  Fig.  2).  in  order 
that  block  D  be  In  parallel  with  the  drill 
shaft.  It  win  be  necessary  to  let  portions 
of  the  drill  Into  the  block,  as  shown  at  d. 
Fig.  2.  Make  parallel  bars  (C  and  CC)  and 
rivet  them  In  position  so  that  they  meet  at 
c  (Fig.  2).  The  drilling  in  these  parallel 
bars  should  be  equal  distances  apart  (S  or 
10  In.)  and  on  block  BB  and  D  It  should  be 
equal  ■distances  apart,  also,  but  nearer 
together,  owing  to  the  size  of  the  drill. 

To  the  lower  bar  (C)  attach  one  end  of 
■pilns  k,   about  midiraj   from   the   ends, 


HoaoMidc 


tach     the     treadle     rod     (F).     passing    it 
through  bracket  H  to  treadle  G. 

Foot  pressure  on  treadle  G  will  force  the 
drill  through  the  metal,  leaving  both  hands 
free  to  handle  the  drill  and  the  articles 
being  drilled.  If  the  treadle  Is  not  desired, 
or  It  is  preferred  to  have  both  lever  and 
treadles,  the  lower  bar  (C)  may  be  ex- 
tended as  indicated  by  the  dotted  lines  cc. 
Fig.  1,  and  hand  lever  force  may  he  used. 
The  two  pairs  of  bars  <C  and  CC)  will  give 
almost  vertical  travel  of  the  drill. — Con- 
tributed   by    Chae.  N.  LeovkM*,  \l\a  ^S,JK«a. 
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SUPPORTING    HANGERS   FROM 

I-BEAMS 


There  arc  a  number  of  methods  of  hang- 
ing shafting  from  structural  shapes  in  use. 
Figs.  3  and  4  show  hangers  fastened  to  the 
lower  flanges  of  I-beams.  The  method 
shown  in  Fig.  3  is  common,  but  that  shown 
in  Fig.  4  is  an  improvement  on  it.  In  this  a 
gray -iron  clip  (Fig.  5)  with  a  square  hole  in 
the  top  of  it  to  keep  the  nut  from  turning 
is  used.  For  suspending  hangers  or  motors 
from  I-beams,  or  for  eyebolts  for  chain 
blocks,  the  beam  fastening  shown  in  Fig.  1 
is  good,  says  a  correspondent  of  the  Ameri- 
can Machinist. 


thick  and  made  of  gray  iron.  Fig.  8  is  not  • 
good  method  unless  a  plate,  ^  Is  secorefl  to 
the  timber,  as  the  bolt  has  a  tendencj  to 
split  the  timber.  Fig.  9  shows  a  metliod  of 
supporting  piping.  If  an  insniator  Is  pat  is 
the  eye^  z,  it  makes  a  good  electric  Ugbt 
wire  supporter. 


PAINT   FOR  WIREWORK 


Boil  good  linseed  oil  with  sufficient  lith- 
arge to  make  it  of  a  consistency  to  be  laid 
on  with  a  brush.  Add  1  part  of  lampbla<A 
to  every  10  parts  (by  weight)  of  litharge. 
Boil  over  a  gentle  fire  for  three  hours.  Let 
the  first  coat  be    thinner  than  the  others. 


FIG.  I 


LnSil 

A  B 


FIG.  2 
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FIG.  5 


FIG.  3 


FIG.  4 


FIG.  6 


FIG.  7 


FIG.  8 


A  damp  for  hangers  or  timber  is  shown 
in  Fijr.  2.  Holts  are  slipped  in  at  A  and  B, 
holding  C  and  D  together,  and  cannot  drop 
out  after  the  hanger  or  timber  is  in  place. 
Fig.  6  explains  itself.  Fig.  7  shows  a  method 
of  holdlnir  a  strip  of  wood  to  beams  for  fnst- 
— i(fl5g-  ojortric  wlrvH.    The  clip  is  about  V^-Xn, 


FIG.  9 


RECIPE  FOR  ALGERIAN  LUTE 


Pass  through  a  sieve:  2  parts  wood  ashea. 
3  parts  lime  and  1  part  sand.  Moisten  with 
water  and  oil  and  beat  up  with  a  woodco 
mallet  until  the  compound  is  of  the  rf|^ 
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STEAM   FITTERS'    CEMENT 

I  The  TotlowInK  formula  for  steniii  fitters' 
pemont  was  preaeatcd  by  K.  R.  I^iidtler  in  n 
r  rend  recently  before  tbe  Engineers' 
of  Pliiladelpliiii.  Tlie  bod;  of  the 
^ment  constsls  uf  either  rod  or  white  lead. 
>  red  leAd  is  often  diluted  with  an  equal 
plk  of  Blllcn  or  other  inert  aubstaacea,  bo 
3  make  It  less  powdery.  The  best  way 
tat  I  hnve  found  to  do  this,  tiowever.  Is  to 
rubber  or  gutlA-peri^ha  to  tbe  oil  as 
bllows:  Linseed  oil,  6  pjirta  by  welgbt; 
bbber  or  giitlo-percha,  1  part  by  weight. 
~hi-  rubber  or  gutta-percha  is  dissolved  In 
pfflclent  carbon  dlsulphlde  to  g)Te  It  the 
Hiaistenoy  of  molasses,  mixed  with  tbe  oil, 
left  exposed  to  tbe  iiir  Tor  about  24 
rs.  The  red  lead  Is  then  mixed  to  a 
"putty.  Oslde  of  iron  maUes  a  leas  brittle 
cement  than  red  lend.  Probably  Bsh  oils 
anil  red  lead  would  make  ^od  ecments  of 
ttie  class  for  joining'  pipes,  as  the  tisb  utia 
nrp  not  sueb  strong  drying  oils  as  linseed, 
nud  their  use  uiliibt  be  a  oase  of  permissible 
sul>atltution  rather  than  adulteration. 


1  up  easily  and  the  sides  extend  to  form 
handles.     The  wheels    are  cut  from  a 
"dwood  board.    A  shovel  Is  curried  along 
ftb  the  barrow. 

A  CORRECTION 

I  On  page  1239.  December.  1005,  issue,  Is  an 
^ouiit  of  welding  abinilnum  with  oxygen 
wblch  Is  lueorrect  as  to  tbe  Ka"  used. 
Mygtn  gae  alone  cannot  be   used  In   this 


NEW  METHOD  OF  TYING  LINE 
WIRE  TO  INSULATOR 

An  improved  mcthriil  fur  lyiiit,'  line  wires 
to  Insulators  Is  shown  In  the  illnstrntlon 
and  Is  suggested  by  a  correspondent  of  the 


Oood  MeUiad  ol  Tying 

American  Telephone  Journal.  Tbe  wire 
turned  back  over  the  loop  formed  around 
the  Insulator  after  three  turns  made  around 
the  wire  and  is  then  sfcui-ed  by  Ibrce  addi- 
tional turns  omslUe  of  the  flrst  lashing. 


REINFORCINQ  A  BENT  AUTO- 
MOBILE   FRAME 


FEEDING  BARROW  FOR  THE  BARN 


rihution  of  food,  either  wet 
'  stalls  on  the   ham  Soor,  n 
feeding  barrow  Is 
— ^,^  convenient,  says 

tbe  Farm  .lourtinl. 
The  harrow  is 
shaped  so  that  the 
food  can  be  sbov- 


When  the  frame  of  your  automobile  be- 
gins to  Bag  In  tlie  middle,  try  reinforcing 
the  aide-members  of  the  frame  by  filling 
them  with  wood,  recommends  the  Motor 
Way.  Either  ash  or  elm  will  answer  the 
purpose.    Bed  the  wood  In  a  coat  of  white 


lead  as  a  precaution  against  the  moisture 
rusting  tbe  Bteel  or  ratting  tbe  wood.  Fasten 
the  wood  In  place  with  carriage  bolts.  In 
doing  this  you  will  probably  be  obliged  to 
strip  everything  out  of  tbe  frame  and  take 
tbe  side-members  off. 

Another  method  Is  to  put  on  a  truss  rod 
to  support  tbe  frame  where  it  sags.  Use  a 
%-ln.  rod  and  have  a  turnbnckl^  to  draw  It 
In  place.  This  Is  a  cheaper  and  quicker 
W&St.  \»U.  wVO.  UqH  \qrAl  «a  ^iS^ 
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OPERATING    A   STEAM   PUMP 
BY  WAVE  POWER 


INTERESTING  ACCIDENTS  IN 
THE   SHOP 


A  steam  pump  used  for  filling^  a  tank  was 
operated  by  a  correspondent  of  the  Engi- 
neers* Review  without  the  aid  of  steam, 
compressed  air  or  otlier  ordinary  power,  but 
by  the  action  of  the  waves  of  Lake  Michi- 
gan. 

A  platform  was  built  to  fit  around  the  top 
of  the  base  of  an  upright  pump,  and  then 
the  pump  was  set  upon  a  flat  stone  tit  the 


Wave  Motor 

l)Ottom  of  the  lake.  Two  lengths  of  rail- 
road rail  were  placed  on  the  base  as  weights, 
and  the  platform  was  laid  on  the  rails:  this 
in  turn  was  loaded  down  with  rock  to  se- 
cure the  pump  in  place.  Chains  were  then 
run  from  the  rails  to  a  float  fitted  to  tin* 
plunger.  These  chains  were  of  the  right 
length  to  keep  the  motion  of  the  float  less 
than  the  stroke  of  the  pump.  With  this 
arrangement,  when  the  lake  was  calm,  the 
float  was  partly  submerged.  Connections 
were  then  made  to  the  tank. 

The  waves  operated  the  pump  success- 
fully, supplying  all  the  water  required  for 
the  tank. 


EGG-SHELL  GLOSS  ON  REDWOOD 


Put  on  one  coat  of  orange  shellac,  sand- 
paper it  to  a  smooth  surface  and  follow  with 
three  coats  of    white  hard  oil  flnlsh.     Rub 
rhe  Brat  coat  with    hair-cloth  and  tlie  last 
with  puiverlzed  pumice  atone  and  ttxw 
oil 


An  accident  happened  in  our  shop  a  short 
time  ago  while  we  were  getting  out  a  hurry- 
up  job  (a  job  that  is  done  in  a  hurry  with- 
out the  proper  amount  of  thought  applied  to 
it).  We  had  a  wrought- iron  eccentric  yoke, 
hardly  large  enough  to  fit  the  eccentric  we 
wished  to  use  it  on  (Fig.  1).  It  was  taken 
to  the  blacksmith  to  be  made  larger,  there- 
fore the  rod,  B,  was  left  screwed  fast  to 
handle  it  by  when  hot.  It  had  not  been  in 
the  fire  long  until,  with  a  loud  report,  it 
burst,  forcing  two  great  swells  and  parting 
the  wrought  iron  marked  A-A  In  two  places. 

Fortunately  for  the  blacksmith,  the  rod 
<lid  not  blow  out.  He  was  standing  squarely 
in  front  of  it.  The  wrought  iron  was  -y^  in. 
thick  around  the  rod  and,  considering  the 
r*Iameter  of  the  hole,  it  required  a  very 
high  pressure  to  burst.  The  accident  was 
caused  by  oil  or  dampness  generating  steam 
under  the  intense  heat. 

Another  accident  that  came  near  result- 
ing fatallj  occurre<l  while  removing  a  <*ylin- 
<ler  head  without  due  care.  Before  remov- 
ing the  head,  the  two  valves,  C  C  (Fig.  2). 
and  the  two  cocks,  D  D  ,were  opened,  creat- 
ing a  vacuum  within  the  cylinder  when  the 
bolts  were  out  and  the  head  loosened  a 
little.     The  Inrush   of    air    through  valves, 


C  C  and  D  D,  blew  out  the  head  with  such 
force  as  to  break  a  2  x  12  plank.— Contrib- 
uted by  Paul  S.  Baker,  Muscatine*  la. 
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SHOP  NOTES 


METHOD  OP  CONNECTING  A  BELL 
TO  A  TELEPHONE 

ReferrlnK  to  tbe  lIlustratloD:  A  Is  the 
telephone  gong  from  wblch  the  wire  fB  run 
to  tbe  extension  bell   and  vblch 


Insolated;  B,  batteries;  C,  one-stroke  exten 
slon  t>ell  to  BDj  part  of  tbe  sbop;  D,  snitcL. 
With  tbis  metliod  of  connecting  tbe  bell  will 
Bonnd  tbe  different  rings,  Instead  of  one  con- 
Unuons  ring,  ontll  tbe  swltcb  is  turned.  It 
vrill  rarely  be  neceasarj  to  turn  tbe  switch. 
—Contributed  by  A.  C.  Esty,  2613  Humboldt 
avenue  S.,  Minneapolis,  Minn. 


EXPANSION  STEAM  PIPES 


Tbe  Illustration  shows  a  recent  Installs 
tion  of  pipe  bends  to  take  care  of  the  ex 
pansion  nnd  con  traction.  Three  wroitghi  nteel 
pipes  were  used  of  8  lu.  diameter  Instead 
of  a  single,  larger  pipe,  on  account  of  great 
or  flexibility.  A  leading  manufacturer 
makes  tbe  following  recommendations  For 
t>ends  12  In.  and  smaller  to  regular  dlmen 
Blons  and  for  all  purposes  up  to  200  Ihs. 
pressure  use  full  weight  steel  pipe;  14  In. 
to  16  In.  outside  diameter  up  to  200  ilis..  usp 
%  in.  thick;  18  In.  outside  diameter  and 
larger,  up  to  160  lbs.,  use  %  in.  thick;  same 
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sizes  DP  to  200  lbs.,  use  >4  In.  tblck; 
pressure  exceeds  200  lbs.,  it  Is  better  to 
make  tbe  bends  of  extra  strong  pipe  up  to 
S  in.  diameter,  and  pipe  ^  In.  tblck  on  the 
larger  sizes. 


HOW  TO  MAKE  A   BRACKET   FOR 
LIFTING  WATER  CYLIN- 
DER HEADS 

In  the  small  water  works  plant  where  no 
traveling  crane  Is  Installed,  a  bracket  for 
taking  off  and  replacing;  water  cylinder 
heads  will  be  found  a  convenience. 

In  the  sketcb,  E  shows  the  form  of 
bracket  neccssnry.  Procure  a  piece  of  iron, 
40  in,  long  by  2  In,  wide  and  l^i  lu.  thick 
and  dress  It  ronnd  at  the  end  as  shown  at 


Brackit  lor  Rcmovlnf  CyttnOtr  H«ada 
E  In  plan  a-b.  Drill  a  13/16-in.  hole  to  fit 
freely  over  a  HJ-In.  stud,  and  counter-bore 
It  to  a  depth  of  %  In.  to  receive  a  llfe-ln. 
hex-nut.  Forge  the  bar  to  shape,  as  shown 
in  the  sketch,  making  it  9^  In.  long  on  the 
lower  arm,  18^  In.  high  and  12  in.  long  on 
the  upper  arm  (se*-  plan  F.).  Make  the  slot 
Inilicnted  In  F  wide  enougli  to  take  In  a 
■Ji-in.  bolt  nnU  about  6  in.  iong.  in  order  to 
allow  for  prying  the  cylinder  head  clear  of 
tbe  studs  while  taking  It  off.  Use  a  piece  of 
%-ln.  round  Iron,  24  in.  long,  threaded  on 
each  end  for  4  In.  of  Its  length,  with  a  hex- 
nut  and  a  washer,  to  take  the  head  off  with. 
The  position  of  the  cylinder  head,  as 
shown  by  the  dotted  Unes  at  A,  tev'*'*'*'' •*- 
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S  and  g'.  Bj  pnttlng  tbe  head  on  tbe  Btodt 
In  ibU  manner  It  allows  for  tbe  oae  of 
the  bracket  on  the  other  cylinder.  If  nec- 
eKKurr.  It  l»  also  vei^  convenient  to  cut 
a  gasket  tor  tbe  head  Joint  wblle  bang- 
ing In  tbe  puKition  sbown  at  B,  says 
the  National  Engineer,  and  If  In  an;  doubt 
as  to  tbe  safety  of  tbe  bolt  or  tbe  bracket 
It  Is  a  very  easy  matter  to  place  a  block  on 
tbe    pump  foundation    directly  under    tbe 


DURABILITY  OF  COPPER  ROOFING 

In  commenting  on  copper  as  a  roofing 
material  a  correspondent  of  tbe  Metal 
Worker  describes  tbe  capltol  roof  at  Wasb- 
Ington,  D.  C,  which  was  placed  on  tbe 
bnlldlnd  after  the  close  of  the  Civil  War.  It 
Is  of  40-oz,  copper  In  sheets  8  ft.  long  by  24 
In.  wide  with  2K-iQ.  corrugations.  Tbe 
Itluslmtlons  sliow  the  mode  of  application, 
the  lapping  of  the  abeets  and  their  fasten- 
ings. 


.-^yw^>^ 


expansion  by  tbe  ebeet'a  buckling  wUk 
the  lateral  expantion  fa  allowed  ftor  bj 
tbe  buckling  of  tbe  corrugattoiu.  Xo  wider 
Is  used  on  tbe  main  part  of  tbe  roof, 
tbe  protection  against  storma  being  albniM 
by  tbe  lapping  and  rlretlng  of  the  abeela. 
In  spite  of  tbe  long  nae  of  this  roof  It  is  la 
excellent  condition,  and  bas  had  but  few  re 
palra. 

On  a  building  wbere  rectangular  copper 
down  spouta  were  used  entirely,  straps  de- 
signed like  the  one  UlustTated  were  lued  t» 
hold  the  conducton  In  place.  These  stiapi 
In  design  conformed  with  the  archltectntc 
of  tbe  bouse  and  made  an  attraetlTe  apptu- 


CLEANING  IRON  BRIDQES  BEFORE 
REPAINTING 

"The  sandblast  furnishes  the  best  method 
of  removing  dirt  and  rust  from  Iron  bridges 
preparatory  to  repainting,"  declarea  C.  J- 
Bogardus  of  the  Erie  R.  R.,  "but  It  Is  ntber 
too  expensive,"  and  adds: 

"The  least  expensive  way  is  to  scrape 
tbe  Iron  well  and  to  remove  dnat  and  scale 
by  pounding  it  off  with  a  special  form  of 
hammer  made  with  a  liammer  face  on  one 
side  and  a  chisel  point  on  the  opposite  side. 
This  enables  one  to  get  Into  many  placei 
about  a  bridge  that  could  not  be  reached 
with  the  ordinary  hammer.  Of  coarse,  thl« 
tool  cannot  be  utilized  in  all  cases,  and 
where  eucb  is  the  case,  we  use  a  tool 
lilmllar  to  a  cliUet.  only  larger,  for  cleaning 
off  the  paint  and  rust  between  the  ties,  etc. 
After  tbe  metal  is  well  hammered  and 
Bcrnped,  it  la  best  to  use  wire  brushes  and 
then  dust  it  off  before  painting.  It  Is  very 
essential  that  the  Iron  work  be  thoroughly 
cleaned  In  order  to  get  the  best  results." 


VARNISH  FOR  PATTERN  WORK 


"VWW 

SECTION  ON  B  B 
PaittoInC  Copptr  Roofing 

The  cleat  on  Ihe  under  side  of  tlie  sheet 
la  fastened  to  the  copper  by  a  rivet  and 
screwed  Into  tlie  purlin  with  an  ordinary 
wood  screw.  Those  fasteners  are  spaced 
about  2  ft.  apart  In  every  Ave  or  8i«  corru- 
gations. Where  two  sheets  are  brought 
''Vetbrr  thej  nre  simply  lapped  and  riveted 

■bown,  tbe  rlret  nllowlog  tor  loagtttt4Vitt.\ 


Shellac  cut  with  grain  alcohol  Is  the  best 
varnish  for  pattern  makers.  Put  tbe  gum 
In  a  Riazed  earthenware  Jar  and  cover  It 
with  grain  alcohol.  For  flue,  ilKht  work  add 
a  little  more  alcohol.  Never  add  oxalic  add 
to  the  varnlsb  to  clear  It  when  old.  Bather 
throw  it  out  and  prepare  a  fresh  supply. 


"A  little  drop  of  oil, 
A  little  bit  nf  care; 
Saves  a  lot  of  toll, 
M<Afla  a.  lot  of  wear." 
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PLAN  OF  PIPING  FOR  INSTALLING 
OUTSIDE  GAS  LAMPS 


The  installation  of  gas  lighting  fixtures 
outside  of  show  windows  so  as  to  "present 
trouble  from  freezing  and  protect  the  gas 
from  cold  temperatures  was  described  in  a 
paper  read '  by  Arthur  Murray,  of  Detroit, 
before  the  Michigan  Gas  Association. 

When  only  one  or  two  gas  lamps  are  to 
be  installed  in  front  of  a  store  or  business 
place,  and  there  is  a  %-in.  drop  with  good 
supply  Inside  the  window,  attach  a  ^in. 
pipe  to  this,  carry  it  out  through  the  win- 
dow and  extend  it  down  to  the  lamp  with 
two  45-degree  ells.  Drill  four  3/16-in.  holes 
in  the  top  of  the  lamp  and  place  a  2  by  1%- 
in.  reducing  coupling  so  as  come  on  the  out- 
side of  the  opening  in  the  top  of  the  lamp. 

From  this  reducer  extend  1%-in.  pipe,  or 
casing,  back  to  within  1  in.  of  the  window 
sash  and  there  use  a  reducing  tee  with  a 
^In.  branch  pointed  upward,  from  which 
use  a  return  bend  to  conduct  heat  from  the 
inside  and  thus  exclude  water  from  rain  or 
snow  storms.  The  end  of  the  reducing  tee 
should  fit  closely  around  the  ^In.  run. 

Where  three  or  more  lamps  are  to  be  in- 
stalled run  a  riser,  cased  with  a  larger  pipe, 
on  the  outside  of  the  building  in  the  least 
conspicuous  place  and  let  it  open  into  the 
basement  or  cellar.  Place  a  tee  "bull- 
headed"  on  the  top  of  the  casing  to  exclude 


Piping  Oat-Door  das  Lights 

water  from  rain.  It  is  also  necessary  to  case 
run  or  drops.  Take  a  drop  from  side  branch 
of  the  tee  and  where  possible  carry  all  drip 
water  back  to  the  riser,  where  a  large  drip 
is  placed  in  the  cellar.  Where  it  is  impos- 
sible to  carry  all  drip  back  to  the  riser  place 
an  additional  drip  or  extra  riser  between  the 
store  front  and  carry  it  back  to  the  base- 
ment Case  this  also  and  place  a  stop  in 
the  bottom  to  let  out  drip  water. 


^•» 


Nerer  use  beeswax  which  has  been  adul- 
tenitsd  with  tallow  or  paraffin  wax  for  pat- 
latn  worit   It  will  not  adhere  to  the  wood. 


ANGLE-PLATE  FOR   DRILLING 
ANGULAR  HOLES 


In  drilling  a  hole  slightly  angular,  as  is  at 
times  necessary,  do  not  pack  up  with  bits 
of  metal,  says  The  Model  Engineer^  London, 


i^'^i'f^' 


h 


sc  re  w  c</   p^<fs 


Steel  p/ote 


1^ 


Useful  Angle-PUte 

but  make  an  angle-plate  which  will  prove 
useful  many  times.  File  a  piece  of  good 
straight  steel  plate.  A,  to  the  dimensions 
shown,  drill  and  tap  two  3/16-in.  holes  and 
fit  two  pegs,  BB,  made  from  screws,  with 
the  ends  rounded  as  shown.  At  the  other 
end  drill  and  tap  a  3/16in.  hole  and  fit  a 
screw,  C  (either  an  ordinary  cheese-head 
screw,  or  a  knurled  bead  screw).  To  use, 
move  G  up  and  down,  according  to  the  angle 
wanted. 


♦-•- 


TO  RECOLOR  ALCOHOL  THER- 
MOMETERS 


The  loss  of  color  iu  alcohol  thermometers 
is  not  always  due  to  fading,  says  a  con- 
temporary, but  may  be  caused  by  the  color 
settling  to  the  bottom  of  the  bulb.  To  stir 
it  up  well,  the  thermometer  should  be  al- 
ternately plunged  in  water  heated  to  near 
the  capacity  of  the  thermometer,  or  the 
boiling  point,  if  the  thermometer  registers 
more  than  212,  and  an  ice  bath.  This  will 
cause  the  alcohol  to  flow  rapidly  up  and 
down  iu  the  tube  and,  of  course,  stir  up 
the  sediment  in  the  bulb  and  color  the  al- 
cohol again,  thus  making  it  easily  visible 
against  the  scale.  Many  a  thermometer  has 
been  discarded  as  useless  wh«cL  \^  \&^^gc^ 
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THE  POWER  OF  IMAGINATION  AS 
APPLIED  TO  MECHANICS 


Tbut  power  or  faculty  of  the  mind  called 
imaj^iuation  may  seem  a  little  out  of  place 
wben  brought  under  a  mechanical  heading, 
yet  this  particular  power  plays  an  important 
part  In  all  occupations  that  produce  some- 
thing from  an  invisible  design.  Every  per- 
son has  this  power  to  a  certain  extent  but, 
like  the  nmscles  of  the  body.  In  some  it  Is 
weak  and  in  others  strong,  owing  to  lack  of 
exercise.  This  power  can,  however,  be  de- 
veloped to  a  state  approaching  perfection. 


To  Judge  the  ability  of  a  mechanic  by  his 
imaginative  power  is  not  wise:  Some  men 
are  export  workmen  with  their  hands  after 
the  work  has  been  laid  out  for  them,  but  are 
weak  in  head  work;  others  have  strong 
imaginative  power  and  can  produce  great 
things  in  their  minds  only,  but  cannot  pro- 
duce anything  with  their  hands. 

This  power  or  faculty  may  be  divided  Into 
two  classes,  the  weak  and  the  strong.  In 
the  weak  class  we  find  the  fellow  who 
thinks  that  he  has  a  machine  firmly  stamped 
upon  his  mind— when  the  machine  is  con- 
Ktructed,  its  dimensions  are  three  or  four 
times  larger  than  he  had  expected  them  to 
f}e,  nnd  in  his  mind  he  had  crowded  into  the 
ice  of  n  tew  Fwiunre  Inobes,  enovipYv  vwe<>ft 

U  a  bUBhel  basket.  The  weaHnwa  ot  ^Vii 


faculty  has  caused  the  downfall  of  many  an 
inventor.  The  reason  is  this:  The  inventor, 
as  a  rule,  has  no  means,  and  is  compelled  tu 
interest  moneyed  men;  his  invention,  what- 
ever it  may  be,  is  seen  in  the  mind  only, 
therefore  we  will  call  it  an  imaginary  ma- 
chine, sufficiently  developed  to  convince  the 
grocer  or  merc^haut,  who  does  not  under- 
stand mechanics,  that  his  (the  inventor's) 
idea  is  an  assured  success.  The  half-devel- 
oped invention  is  constructed  and  the  finvt 
one  is  a  failure.  The  backer  becomes  dis- 
couraged and  quits.  The  inventor  discovers 
his  faults,  but  for  want  of  capital  he  can- 
not try  again.  When  the  imaginative  power 
is  weak,  only  part  of  a  complicated  object  is 
seen.  While  the  brain  is  busy  with  one- 
half  of  an  object  the  other  half  vanishes 
from  tiie  mind.  In  the  strong  class  we  find 
the  fellow  who  can  picture  to  himself  ncarlj 
correctly  an  object  or  an  imaginary  machine. 
A  man  of  this  class  can  construct  a  mechani- 
cal device  and  the  first  trial  proves  the 
value  of  his  idea. 

Those  who  have  learned  to  lay  out  sheet 
iron  or  heavy  plate  work  realize  the  value 
of  this  faculty  when  developed.  He  who  fol- 
lows that  occupation  must  be  able  to  Im- 
agine how  the  flat  sheet  will .  look  w^ben 
rolled  or  bent  Into  shape.  A  flat  plate  may 
be  laid  out  for  bending  or  rolling  into  some 
irregular  shape;  looking  at  the  plate  one 
man  will  see  just  how  it  will  look  when 
bent  while  another  can  form  no  Idea  at  all. 

Figures  1,  2.  3  and  4  are  objects  rolled  or 
bent  into  shape.  Can  you  imagine  how  they 
looked  before  they  were  formed?  In  other 
words,  in  what  shape  was  the  flat  sheet  cut? 
What  would  Fig.  5  make  If  rolle<l  Into  a 
circle?  Fig.  6  shows  a  train  of  gears.  As- 
suming that  1  runs  to  the  right,  can  you  see 
In  the  mind  the  direction  of  the  other  four? 
When  the  mind  is  on  5,  does  1  vanish  from 
it?  Tt  requiresf  practice  to  concentrate  the 
mind  upon  each  Imaginary  gear  and  con- 
trol its  motion.  From  the  diagram  this  m:»y 
be  niado  clear.  If  1  moves  in  a  right-hand 
direction,  all  the  odd  numbers,  1.  3  and  5. 
move  towards  the  richt,  while  2  and  4  ma 
in  the  opposite  direction. 

For  the  benefit  of  those  Interested  the 
next  number  of  Popular  Mechanlc«  will  eon- 
tain  a  plan  of  Figs.  1,  2.  3.  4  before  rolled, 
and  of  Fig.  5  after  it  Is  rolled  to  a  clrele.- 
Contributed  by  Paul  S.  Baker.  Muscatine,  I«. 


#  • » 


Bayberry  tallow  appllwl  to  the  sorface  flf 

hot  iron  patterns  is  quite  as  good  aa  tts 

YiAnXwr^  ^t  \MH»iiwax  and  tnlloWi 

x^*ev\  toT  WVa  \x3iT^^. 


i 


POPULAR    MECHANICS  «7 

HOW  TO  BEND  WOODEN  STRIPS  TO  SLING  A  PLANK  EDGEWISE 


In  pattern  abops  It  Is  frequently  neceeaary 
to  cover  a  pattern  with  narrow  atrips  of 
wood  curved  to  conform  to  the  curves  and 
angles  of  tbe  surface.  These  strips  are  firHt 
heated,  says  Wood  Craft,  and  then,  while 
hot,  bent  on  a  device  called  a  "bender." 

One  of  these  benders  may  be  made  of  a 
length  of  ordinary  stovepipe.  Null  the  pipi' 
to  a  board  and  put  a  spirit  lamp  Inside  of  It. 
That  part  of  the  pipe  above  the  flame  will 
hecome  very  hot  Now,  try  taking  a  atri;j 
of  pine,  '/.  In.  wide,  12  In.  long  aud  Hi  In. 
thick,  placing  tt  croaawise  on  the  pipe  ovet 
the  heated  part  and  preaaing  both  ends  of 
the  strip  downward.  Asr  soon  as  the  wood  is 
heated  throngta,  It  will  conform  to  the  sh.ipc 
of  the  pipe  and  Will  remain  In  thit  shape 
when  removed. 

Benders  from  a  tube  1  in.  in  diameter  to 
12  in.  are  reqnlred  In  the  pattern  shop, 
more  particularly  m  putting  stove  patterns 
together.  Small  benders  are  rested  on  a 
frame  and  a  gaa  Jet  Is  introduced  through  a 
Blot  on  the  under  side.  The  II lustration 
ehowB  one  form  of  bender  with  a  lighted 
Bplrit  lamp  within  It.  Thla  hender  has  a 
handle  by  which  It  may  he  held  In  a  vise 
when  in  nse.  Those  underneath  the  l>ench 
on  a  shelf  bare  no  bandies  and  are  handy 


A  plank  on  edge  Is  better  for  supporting 
a  swinging  scaffold  than  u  plonk  laid  flat, 
says  tlie  American  Machinist,  as  it  la  stiffer 
on  edge.  The  mettiod  of  slinging  a  plank 
Pdgewlae  by  a  rope  so  that  it  will  stay  la 
shown    In   Fig.   1,     A  clove  hitch  Is  made 


Fig.  2 


around  the  end  of  the  plank;  then  one  of 
the  parts  Is  twisted  around  the  pianb  until 
tlie  ends  lead  os  shown. 

To  shorten  a  piece  of  rope  without  cut- 
ting it,  try  the  sliecp's  shank  shown  In  Fig. 
2.  The  rope  Is  brought  back  on  itaelf,  mak- 
ing two  or  more  liights,  aud  a  half  hitch  la 
taken  around  each  hIgliL  This  knot  will  not 
slip,  and  will  nearly  fall  apart  of  its  own  ac- 
cord If  the  strain  is  released,  so  that  when 
there  Is  a  liability  of  this  happening,  it  is 
well  to  pass  a  piece  of  wood  through  tlie 
loop  A  at  each  end  and  pull  the  rope  tight 
on  them. 


BeadleK  Strlpi  of  Wood 
to  place  anywhere.    The  opposite  end  from 
where  the  lamp  entera  the  bender  Is  closed 
by  a  block  to  which  the  sheet  iron  Is  nailed, 
holding  It  rigid. 

ITiese  thin  atrips  are  fastened  to  the  fol- 
low-board  In  the  following  way:  The  form 
when  ready  to  cover  is  given  a  coat  of  shel- 
lac, and  when  this  la  dry  It  Is  sandpapered 
lightly  then  thinly  greased  with  tallow  or 
lard.  This  will  hold  the  strips  close.  T6 
htM  a  atrip  so  that  others  can  be  giueil 
«ds«vfae   amingt   H^    nse   pattern   makera' 


HEAT  LOST  BY  RADIATION 


The  nuiouiit  of  heat  lost  by  radliitloii  fnim 
bare  pipes  containing  steam  at  100  11). 
preasure  has  lieeu  estimated  to  l»c  about 
equal  to  two  tons  of  coal  a  year  for  each 
10  sq.  ft.  of  pipe  surface.  It  lias  also 
been  found  that  88  per  cent  of  tills  loss 
ran  be  saved  by  the  best  pipe  covering. 

The  painter  can  keep  the  water  In  thr 
brush  troughs  from  freezing  In  cold  ^*»«ww 
by  the  aAA\ttoTv  ot  «a\V  w  ft.  wva*  «i-s'a*»» 
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HANDY  COAL  BOX  FOR  HOUSE 

In  pluc«  of  tbe  dirty  coal  bucket  setting  In 
the  Icltelicn  iKslde  tbe  range  a  coal  box  like 
tbe  one  lllustruted  luuy  be  used,  eliminating 
a  large  uniouiit  of  dirt  and  cleaning. 

Tbe  box  In  fastened  on  tbe  outside  of  tbe 


ones  tbrown  awaj  by  a  telephone  eompuir 
as  worthless.  That  was  six  montba  oso.  ud 
they  are  In  service  yet — Contributed  b?  Wm. 
J.  SlatteiTi  Ems  worth.  Pa. 


Snbitltotc  for  tbe  Coal  Bucket 
kitchen,  within  easy  rrnch  of  tlic  range. 
It  nmy  be  of  any  hIzp.  but  is  amply  large 
If  made  13  in.  wide,  15  in.  long  and  24  in. 
high.  An  opening,  iihoiit  S  or  9  In.  high, 
through  tilt'  Willi,  with  a  alnnling  hinged 
door  on  lli<-  liiniili-,  iidiiiltn  tlie  <-(iii[  to  tbe 
iilti'hcn.  Thi>  coal  is  (lc|)i)sltpd  in  tlie  bos 
from  the  ontHldo,  and  Is  fcil  to  tbe  opening 
within  by  griivlly.  KeferrIng  to  the  IHuh- 
Irntlon,  the  luirts  indicated  arc:  A,  kitchen 
floor;  B,  side  of  house;  C,  coal  liox;  D.  open- 
ing III  Willi;  K,  rcmoviililc  lid  outside;  F, 
lilnged  lid  wltlilii  k1tfhen.-(ontr1buted  by 
Will.  0.  TEsclii-ndorf.  Mt.  Vernon,  Ind. 


PURITY  OP  SCRAP  LEAD 


Old  lead  pipe,  or  scrap  lead,  is  not  alwsys 
suitable  for  tbe  pnrpose  to  which  It  Is  to  be 
put.  Often  it  contains  foreign  matter  of  an 
offenslTe  nature  and  quantities  of  water. 
Sometimes  this  accumnlatlon  of  water 
causes  an  explosion,  more  frequently  occur- 
ring where  the  water  is  frozen.  As  an  lllns- 
tratlon  of  this,  a  kettle  may  be  balf  Blled 
with  melted  lead  and  then  scrap  lead  con- 
taining water  or  ice  added.  Tbe  steam  will 
cauHe  an  explosion,  possibly  blowing  out 
half  the  lead  In  the  kettle. 

Because  of  frequent  remeltlngs  of  old 
lead.  It  ^o'aduBlly  comes  to  contalo  a  con- 
alderabie  per  cent  of  tin  and  aotimony,  bn> 
these  metals  are  beneflclal,  aerring  to 
harden  the  pipe  and  making  It  preferable  to 
that  madc^  of  pure  metal,  which  corrode* 
more  rnpldly  when  exposed  to  moisture. 
Underground  telegraph  and  telephone  cables 
arc  encased  in  lead  pipe  contalnlag  from 
3  to  4  per  cent  tin,  on  account  of  this  fact 

In  melting  scrop  lead  place  a  stick  of 
wood  In  the  bottom  of  the  lesd  kettle  and 
let  It  boil  for  Borne  time.  This  will  reduci 
the  oxide  and  a  good  clean  metal  wilt  resnll 
when  the  dross  Is  skimmed  off. 


WIRE  TRUINQ  DEVICE 

The  wlrp-tnilng  device  iiiuatrated  bai 
hepn  used  liy  F.  F.  Berry,  104  Reed  sv™ 
Peoria,  lit.,  dally  on  hollow  tubing  3-S2  Id. 
In  diameter,  with  satisfactory  results,  neltb- 
er  twisting  nor  breaking  tbe  tubing. 


RECHARQINO   DRY  BATTERIES 

Dry  linlterlfs  c.in  be  recharcpd.  If  not  too 
far  gouc,  by  the  fiitiowtnf;  Blnipli"  metliod: 

Borr  two  boles  In  the  top  down  through 
Ihe  cnniiiOMltiiin  there,  iiiie  on  eiiHi  wide  of 
the  cnrlmn.  Pour  Into  tliesc  hnlea  nlmut  one 
gilt  of  diluted  Biilphurlc  odd  (3  parts  water 
and  1  part  acid),  and  plug  the  holes  up 
nitb  common  soap.  Let  the  batteries  stand 
aiiout  12  bnara,  when  they  wiW  be  neartj  a* 
M  new.    The  battertea  I  \«e4  ■»«• 


wr^J,' 

1          1 

JS 

A™ 

For  Train  ■  Wire 

Part  A  Is  made  of  hard  wood  1^  ^ 
wide.  1  In.  thick  and  ZM,  in.  long  wKb  brtH 
made  In  tbe  sides  ond  plugged  up  witk  fliiw 
w\k\c>i  \«  iiint«  ^'OxtiaVib  ^K&  tika  baif 
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Holes  for  the  wire  are  a  little  more  than 
3-32  in.  in  diameter.  B  is  made  of  round 
hard  wood  and  the  screw,  C,  which  is  made 
of  common  iron,  sets  in  loosely.  This  is  said 
to  be  an  excellent  device  for  hand  work  on 
small  wire. 


-#-•- 


STEEL  SQUARE  AND  PIPE 
WRINKLE 


The  diameter  of  pipe  necessary  to  carry 
the  contents  of  two  smaller  pipes  may  be 
determined  roughly  by  the  use  of  the  steel 
square,  says  the  Engineer. 


Fig.1  Fig.2 

On  a  board  or  sheet  of  paper  mark  otT  the 
diameters  of  the  two  known  pipes,  as  AB 
and  AC,  Fig.  1.  Then  measure  across  as  in 
Fig.  2.  The  distance  is  the  required  diame- 
ter. 


HOW  TO  PIPE  WATER-COOLED 

MOTORS 

In  the  left-hand  illustration,  showing  a 
four<;ylinder  water-cooled  motor,  the  cylin- 
ders are  cast  in  pairs  and  the  honeycomb 
radiator  forms  the  front  end  of  the  bonnet. 
From  the  base  of  the  radiator  the  water  is 
drawn  by  the  gear-driven  pump  to  the  basf 
of  the  water  jacket,  surrounding  the  rear 
pair  of  cylinders.  From  the  Jacket  it  passes 
from  the  center  of  the  top  of  the  Jacket  tc 
the  base  of  the  Jacket  for  the  front  pair  of 
cylinders  and  finally  exits  from  the  top  of 
this  pair  to  the  top  of  the  radiator.    In  this 


way  the  back  pair  of  cylinders  gets  the  cold 
water  and  the  front  pair  the  warmed  water 
from  the  rear. 

This  method  is  incorrect.  It  is  better  to 
have  the  water  in  both  cylinders  as  near  the 
same  temperature  as  possible,  says  the 
Motor  Age.  Where  the  water  is  distributed 
to  both  cylinders  evenly,  as  shown  in  the 
second  drawing,  the  cooling  is  more  even. 
Where  the  water  is  introduced  to  rear  cylin 
ders  first,  the  hot  water  enters  the  front 
cylinders  at  a  higher  temperature  than  that 
of  the  water  in  the  rear  cylinders,  which  is 
cooled  by  the  force  of  the  air  through  the 
radiator. 


HOW  TO  BABBITT  A  LOOSE 
PULLEY 


Remove  the  old  babbitt  from  the  pulley 
and  make  a  base  a  trifle  larger  than  the 
diameter  of  the  pulley,  to  which  fasten  a 
round  piece  of  wood,  standing  vertically  as 
shown  at  A,  Fig.  1.  Place  the  pulley  upon 
the  core  base,  and  after  leveling  across  the 
rim,  move  it  so  that  core  P  stands  exactly 
in  the  center  of  the  hole  in  the  hub  (Fig.  2). 

Bring  a  collar  (previously  put  on),  of  the 
same  size  as  the  core,  up  against  the  bottom 
of  the  hub  and  secure  it  in  place  by  means 


'V//^,M,!»||iM),ini^ 


"«•«  Rf.2 

of  the  set  screw,  directs  a  writer  In  the 
Engineers'  Review.  Fill  the  crack  between 
the  collar  and  the  hub  with  plaster  of  paris. 
Plug  the  oil  hole  with  wood,  pour  babbitt 
metal  in  around  the  core  and  allow  it  to 
cool.  When  the  babbitt  is  cool,  remove  the 
core,  which  will  have  shrunk  some.  Then 
scrape  the  babbitt  until  a  good  fit  to  the 
shaft  is  made. 


PuMr 
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A  NOVEL  CLOCK  DIAL 


We  made  a  unique  clock  dial  for  our 
slileld  clock  in  the  follOAvinj;  manner: 

Taking  out  the  old  dial,  which  was  made 
of  metal,  we  applied  to  it  two  coats  of 
white  enamel,  allowing  the  first  coat  to  dry 
before  applying  the  second.  We  then 
painted  in  aluminum  a  circular  band  on  the 


Novel  Clock  Dial 

dial  about  2  in.  from  the  center.  A  band 
of  aluminum  was  painted  on  the  edge  of 
the  dial,  also.  Between  these  bands  there 
was  one  of  white  enamel,  and  on  this  we 
painted  in  black  enamel  the  inscription, 
'*Lest  we  forget,"  letting  each  letter  repre- 
sent a  figure.  Referring  to  the  illustration: 
1  and  III  indicate  white  enamel;  and  II  and 
IV  indicate  aluminum.— Contributed  by  Cor- 
don M.  Backus,  Hackensack,  N.  J. 


RAISING   ROOF  OF  HAY  B.\RRACK 


An  improved  method  of  raising  the  roof 


/\ 


of  a  hay 
barrack  is 
des(?ribed  in 
the  Country 
Gen  tleman. 
The  old  way 
has  been  to 
use  a  screw 
which  wa.«i 
more  expen- 
sive to  start 
with  and  a 
time-  con- 
8  u  m  e  r  in 
operation.  The  new  method  is  by  means 
of  a  lever,  tbe  use  of  which  is  clearly  alxo^wu 


^---"i^^p^ 


REMEDY  FOR  SLIPPING  SET 
SCREWS 


When  the  set  screw  on  the  pulley  of  tbe 
governor  shaft  of  a  10-hp.  engine  persisted 
in  working  loose,  a  correspondent  of  the 
National  Engineer  remedied  the  matter  aa 
follows: 

The  spindle  was  taken  oat  and  a  ^-in. 
hole  drilled  lengthwise  of  it,  between  the 
spindle  and  governor  pulley— near  the  place 
where  tlie  set  screw  was 'located.  A  wire 
nail,  a  trifle  larger  than  the  hole  drilled,  was 
then  driven  into  the  hole  and  prevented  the 
set  screw  from  slipping  again. 


HOME-MADE  RINQINQ  DEVICE  FOR 
TELEPHONE  EXCHANGE 


To  make  this  device^  which  with  ten  cells 
of  batteries  will  furnish  sufficient  ringing 
current  for  u  small  exchange,  procure  a  vi- 
brating bell,  a  y>  M.  F.  condenser,  a  2  M.  F. 
condenser,  a  push  button  switch  and  a  kick 
coil  such  as  is  used  in  telephones  in  place 
of  a  generator. 


■K 
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Circuit  Arrangement  for  Ringing  Apparatus 

Remove  the  gong  and  tapper  of  tbe  bell 
and  solder  a  piece  of  No.  12  Iron  wire,  5  in. 
lonjr  to  the  tapper  rod.  Upon  this  place  a 
light  weight  which  can  be  moved  up  or 
down  to  govern  the  speed  of  the  vibrator. 
Screw  the  vibrator  and  kick  coil  to  any 
convenient  base,  says  tJie  Telephone  Jour- 
nal, and  arrange  the  circuit  as  shown  in  the 
sk(»tch.  Place  the  push  button  switch  in  a 
convenient  position,  preferably  near  the 
crank  of  the  hand  generator.  Connect  the 
5  J  ^T.  F.  condc^nser  across  the  terminals  of 
the  secondary  winding  of  the  kick  coll,  and 
the  otlier  condenser  across  the  make  and 
bn\'ik  contacts  of  the  vibrator. 

When  the  operator  rings,  pressing  the 
switch  closes  the  battery  through  the  pri- 
mary circuit  of  the  kick  coll  and  Tlbrator, 
this  causing  the  secondary  of  the  coti  to 
liver  an  alternating  current.  The 
ofivcv  \%  Q'^x^X!^  Vci  NX^!^  visual  maiUM& 
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HOME-MADE  LATHE  RUN  BY  A 
GRINDSTONE 


The  boy  who  can  find  use  for  u  lathe  cau 
make  one  for  himself  which  will  do  for  or- 
dinary purposes.  Fig.  2  shows  the  lathe. 
Make  the  ends  4  by  2  in.,  and  the  side 
pieces,  6  by  1  in.  by  18  in.  long,  leaving  be- 
tween the  ends  14  in.  Nail  the  parts  to- 
gether securely.  Bevel  off  the  side  pieces, 
leaving  about  3-16  in.  square  edge  to  act 
as  rests  for  the  tools.  Screw  through  each 
end,  rather  tightly,  a  coach  or  lag  screw 
with  the  point  ground  conical  on  the  grind- 
stone; these  to  act  as  lathe  centers.  Cut 
away  part  of  one  of  the  side  pieces,  as 
shown,  to  clear  for  the  belt. 

A  correspondent  of  Wood  Craft  rigged  up 


ordinary  wood  chisel.  Bore  holes  as  shown  in 
Fig.  1.  These  strainers  can  scarcely  be  dis- 
tinguished from  those  bought  at  the  stores, 
and  are  only  illustrative  of  the  Work  that 
can  be  done  on  this  simple  lathe. 

The  lathe  may  be  fastened  to  anything 
wooden,  as  a  house,  fence,  gate,  etc.,  at  a 
distance  requiring  a  good  long  belt  to  main- 
tain the  right  tension. 


METHOD  OF  SOLDERING 


Clean  the  parts  thoroughly  of  all  grease, 
rust  or  scale  and  wet  them  with  prepared 
acid.  Hold  the  soldering  copper  on  each 
part  until  the  nrticle  is  well  tinned  and  the 
solder  has  flowed  to  all  parts.—Contributed 
by  Alex.  Betzer,  442  Austin  avenue,  Chicago. 


Practical  Home-Made  Lathe  Run  by  a  Grindstone 


a  lathe  like  this  to  make  some  wooden  wire 
strainers  2%  In.  diameter  and  6  in.  long  out 
of  some  3x3-in.  studding,  work  he  would 
otherwise  have  been  obliged  to  do  by  hand. 
Fig.  1  shows  the  shape  of  these  strainers. 
To  turn  them  proceed  as  follows: 

Cut  off  pieces  of  3x3-in.  stock,  12^!  in- 
long  and  chop  off  the  corners  roughly. 
Deeply  countersink  these  pieces  in  the  cen- 
ter of  each  end  and  put  them  between  the 
centers  to  run  fairly  free.  Connect  up  the 
grindstone  as  shoivn,  using  old  reins  for 
belting,  piecing  them  together  with  wire 
lacing  and  butt  Joints.  Run  the  belt  around 
the  end  of  a  chunk  of  wood,  before  fixing 
the  wood  between  the  centers,  and  then 
roand  the  grindstone.  Now  ^et  a  small  boy 
to  turn  the  grindstone  wliile  you  operate  the 
Uitba.  Do  one-half  at  a  time  (each  piece 
mffttrtiw  two  ttrainers)  and  then  turn  the 
*  fw  aad  and  f  nlsb.     Use    an 


BLUEPRINTS  FROM  TYPEWRITTEN 

MATTER 


When  a  number  of  copies  of  a  specifica- 
tion or  other  paper  are  wanted,  and  none  of 
the  ordinary  methods  is  convenient  or  de- 
sirable, make  blueprints  from  the  type- 
written sheet,  suggests  a  correspondent  of 
the  American  Machinist. 

Write  the  matter  out  on  the  typewriter, 
putting  a  piece  of  carbon  paper  in  back  of 
the  sheet  to  c^ive  the  prinjing  density  on 
l)oth  sides  of  the  paper,  then  proceed  with 
the  blueprints  in  the  usual  manner.  Use 
manifolding  paper,  the  grade  called  unglazed 
onion  skin.  For  white  prints  use  new  car- 
bon paper  and  make  the  prints  from  that, 
in  which  case  the  letter?,  '^VW  '8c^\>^'^x  «^  v>. 
wb\te  RTOWU^,    T\vfe  ^\jct\iwCL  ^"k^^^  Ns»  ^ass^^ 
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SCALING  PIPES  WITH  PNEUMATIC 
HAMMERS 

PneuQintlc  liammers  nre  being  used  In  Ice 
and  refrigerating  plants  for  scaling  con- 
denser pipes. 
The  method 
Is  sbown  in 
the  lltUHtra- 
1 1  o  n.  The 
core  of  the 
condenser  is 
very  import- 
H  n  t  In  a 
plant  of  this 
lilnd,  as  by 
a  Tew  weeks' 
n  e  B 1  igencu 
L'ost    of 


Scaling  Caodeiucr  Pipes 
production  Is  greatly  increased. 


PORTLAND    CEMENT  COUPLINO 
FOR  PIPE 

Needing  a  coupling  for  \'j-[a  pipe,  and  not 
having  one,  I  used  portlnnd  temont,  making 
a  thick  iiulty  and  putting  it  un  Just  as  In 
wiping  a  solder  Joint.  The  same  method 
can  be  used  on  bui-sted  pipes,  and  the 
cement  irlll  hold  like  a  coupling.  I  also 
stopped  a  leak  in  a  Iieater  with  a  thin  paste 
of  cement.— Contrllniteil  by  Walter  Weber, 
643  W.  46tli  street,  Clii<MigO.  III. 

REMOVING  HARD  OLD  PAINT 

Hard  olJ  piilnt  ciin  Ijc  removed  in  the  fol- 
lowing miiniier:  Dissolve  1  lb.  potash  In  3 
pt.  WiitiT  and  beat  ttie  mass,  then  add  dry 
oeliri'  nnlil  It  is  like  rough  stuff.  Spread  this 
on  tite  paint  and  let  stand  until  the  paint 
Rofti'ns.  Tbcn  scrape  off  Ibe  mixture,  di- 
rects the  Master  Painter,  wiish  the  paint 
clean,  then  dry  and  sandpaper. 


TO  MEND  AN  OLD  SmNOLB  ROOF 

Cut  pieces  of  tin  about  7  la-  bj  2  In.  (rom 
old  cans  that  are  not  too  ruMty  and  illp  tbcM 
pieces  under  the  Joints  and  cracka  In  tbe 
shingles.  Do  not  nail  tbe  tin,  as  the  ntlb 
would  spilt  the  singles.  In  thla  waj  aa 
old  roof  can  l>e  made  to  last  several  reatk 
—Contributed  .  by  Gordon  M.  Backna.  tt 
Euclid  avenue,  Hackensack,  N.  J. 


RE-BORINQ  A  OAS  ENQINE 
CYLINDER 


An  8-hp.  gas  engine  cylinder  wblcb  wai 
solid  with  tbe  bed  and  entirely  too  large  for 
any  of  the  machines  in  tbe  shop,  was  re- 
borod  b.v  a  correspondent  of  Canadiaa 
Machinery,  by  tbe  following  method,  wblcb 
proved  economical,  accurate  and  a  time- 
Three  hardwood  collars  were  put  on  a  lon^ 
true  boring  bar,  as  sbown  in  the  sketch. 
The  front  end  of  the  cylinder  was  true,  the 
piston  not  traveling  to  within  1)4  in.  of  the 
end  of  the  cylinder.  The  back  end  was  not 
worn  on  account  of  the  counter  bore.  A 
tiarilwood  collar  (maple),  A,  was  made  to 
Qt  the  boring  bar  on  tbe  inside  and  a  tight 
fit  in  tbe  counter  I)ore  outside.  Close  to  that 
was  put  another  collar,  B,  to  flt  bar  as  be- 
fore, only  this  was  turned  to  tbe  sise  the 
cylinder  was  to  lie  re-bored  to,  and  as  close 
to  tills  as  possible  was  tbo  nutter,  tbe  hard- 
wood collar,  C,  was  fitted  at  the  other  end 
a  tight  flt  to  act  as  a  guide  or  steadier  to 
keep  the  bar  In  perfect  alignment.  On  pet- 
tinjr  a  cut  started  It  was  found  that  the  l>ar 
biid  a  tendency  to  feed  ahead  of  itself,  so  a 
long  rwl  was  threaded  and  a  check  nut  put 
on,  and  tbe  same  slacked  off  steadily,  and 
with  a  crank  on  the  end  of  the  boring  bar 
what  had  seemed  an  impossible  proposlUoD 
was  accomplished  in  about  one  bour. 


o=}> 
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DO  YOUR  OWN  BINDING 


The  subscriber  who  wishes  to  bind  his 
Popular  Mechanics  or  any  other  paper  may 
do  so  himself  at  practically  no  cost  The 
illustrations  are  almost  self-explanatory  and 
the  sizes  given  are  for  six  numbers  of  Popu- 
lar Mechanics  which  make  a  very  handy 
sise  book,  it  being  1%  in.  thick,  7  In.  wide 
and  9%  in.  long  allowing  the  cover  to  over- 
lap %  In.  at  top,  bottom  and  right  side. 

Figure  1  shows  the  size  and  shape  of  the 
cloth  covering  which  can  be  of  book  bind- 


shown  and  then  pasting  the  complete  cover 
over  this,  thereby  hiding  the  rough  stitches 
and  giving  it  a  finished  or  book- like  appear- 
ance. A  good  flexible  back  can  be  made  by 
substituting  leather,  oilcloth,  etc.,  for  the 
cardboard  backs.  The  writer  has  used  this 
idea  in  many  cases  with  very  satisfactory 
results  and  hopes  that  many  Popular 
Mechanics  subscribers  will  take  the  time  and 
pains  to  avail  themselves  of  this  very  easy 
way  of  preserving  their  papers.— Contributed 
by  C.  M.  Shigley,  676  N.  High  street,  Colum- 
bus,  Ohio. 
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ers'  cloth,  thin  table  oilcloth,  old  window 
curtain  or  other  material  in  this  line  on 
which  paste  qr  mucilage  can  be  used.  It 
also  shows  the  position  of  the  two  paste- 
board or  mounting-board  backs  each  6^  by 
9%  in.,  which  are  to  be  firmly  pasted  in 
place.  Fig.  2  shows  the  outside  cover,  the 
backs  and  an  inside  cover  9%  by  15  in.  of 
same  material  as  outside,  all  in  place  to  be 
pasted  together  as  shown  in  Fig.  3. 

Figure  4  shows  the  completed  Job,  where 
the  cover  is  mounted  on  the  magazines  and 
firmly  secured  by  means  of  good  strong 
imper  fiisteners^  cord,  or  whang.  Fig.  5 
•bowB  another  way  of  attaching  the  cover 
wldeh  la  in  some  respects  neater.  This  is 
1^  i>*  fint  sewing  on  a  good  firm  piece  as 


HOW  TO  ESTIMATE  THE  HORSE 
POWER  OF  A  GAS  ENGINE 


The  horse  power  of  a  high  grade  four- 
cycle gas  engine  may  be  closely  estimated 
by  the  following  rule: 

Each  square  inch  of  the  area  of  the  piston 
head  will  give  you  about  7-16  of  a  horse- 
power. This  contemplates  the  engine  in  per- 
fect condition,  igniting  at  Just  the  right 
point,  etc.,  running  at  a  speed  of  250  R.  P. 
M.  The  ordinary  cheap  gas  engine  sold  in 
the  market  today  will  do  but  little  better 
than  y^  bp.  to  each  square  inch  of  piston 
head  surface.    TYi-fe  '^vspsii  \st»>BA  \^  *0m^  ^^^ 
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fig.  3 


Fig.  4 


Tiikr  >i  pHi»:  Ml'  iniii  I'l  by  %  in.,  or  ac- 
conllf))^  In  flic  HtnMiKtli  of  tlic  k<»y  rociuInMl 
( l'U%  I)  ;iii<l  \\\\<v\  tli<*  cihIs  a  littlr.  With  a 
iHilr  of  fiilhTs  inak(>  the  iron  iiko  Fi^.  2 
wlilrli  sIkjwh  tln'  r(l^«».  Of  ')\-\\\.  roiiiid  Iron 
make  an  onlinary  link  llko  V\v:.  3  and  weld 
mil*  riat  nil  till"  bar  ( TIj;.  4.)  TIhmi  cut  tlio 
llnU  luiM  llinniKli  an«l  bond  it  over  to  Iny 
(111  till'  oDirr  shif.  'i'bis  inakos  a  (rood  Htrong 
wrciH'li   (  I'lir.  ro  for  any  class  of  work. 
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WATCHMAKERS'  OIL 

In  a  bottle  abdul  half  full  nf  lU'oDd  olive 
nil.  put  thin  strips  of  sticct  load.  F.xpost* 
In  titc  snn  ftir  a  iiionth's  time.  TIhmi  i^our 
o(T  the  cli*ar  oil  Ttds  is  :i  chi^ap  method  of 
ninKlni:  n  llrst-clnss  oil  for  any  lluht  niachln- 
•*r.v.     Tho  oil  will  not  cornMlc  or  thiekcn.— 

utrl\mUH\  by  Alox.  Uetxor,  442  Austin  nvo- 

.  (Vi/cNiKO. 


ENCAUSnC   PASTE  FOR  COPYINQ 
PHOTOGRAPHIC  PRINTS 


Kr&^3iu-:ii^  p.'i.^ie  c^y  be  boii;;ht  ready  pre- 
I'vin^l  or  macle  at  homCt  &*  desired,  and  few 
pbotosrrapherA  realize  with  what  excelient 
ri=^alL4  it  Qiay  be  us«d.  say  a  the  Camera  and 
J>ark  Room.  To  make  the  paste,  melt  1  oz. 
of  white  wax  and  add  to  it  6  dr.  oil  of  lar- 
*-utV:T.  When  thoroughly  mixed,  add  1  dr. 
s:um  elemi  and  stir  the  mixture  until  it  is 
•luite  cold. 

For  copying  prints  In  which  there  is  a 
tendeLcy  to  «ihow  ^rain.  put  a  little  piece 
of  the  paste  in  the  center  of  the  print  and 
rub  it  in  well  with  a  piece  of  cotton  wool, 
workint?  in  a  circular  direction  and  rubbins 
until  tbe  wax  apparently  is  all  removed. 
Use  the  paste  in  the  same  way  to  brighten  a 
I»rint.  __^.^^.^«^»___ 

HOW  TO  MAKE  A  SANDPAPER 

BLOCK 


The  blo<.'k  may  be  made  either  wide  or 
narrow.  For  onlinary  use  a  piece  of  wood 
6  hi.  lon^tM-  than  the  width  of  a  sheet  of 
sandpaper  and  2  In.  wide  by  1  in.  thick 
will  do.  Round  off  the  back  side  leaviuj;  1 
in.  at  one  end.  Out  of  a  piece  of  heavy  tin 
or  sheet  metal  make  a  piece  to  fit  tbe 
round (Kl  side  and  hin^e  it  to  the  square  end 
of  the  wood.  On  the  flat  face  of  the  wtn^l 
fasten  a  piece  of  heavy  cloth  or  incraiii 
carp(jt.  Work  the  rounded  end  down  to  a 
u'Ofid  handle.  Fasten  a  button  on  the  haudlf 
end  to  hold  the  metal  clanip  down.  Now  hy 
wrapping  the  sandpaper  around  the  wood 
and   elamping   the  etlpe   on  the   back,  yoo 


5£CTCN  at 
LINE  A"A 


iM 


CNOOFMETAL  CLAMP 


CLOTH  CU5HiaN 


Sandpapering  Block 

liave  a  rasp  that  will  last  longer,  do  l^etter 
woi-U  and  is  more  easily  handled  than  uio<t 
liln»k>j.  (ontrlbuleil  by  Wm.  F.  Hoag.  ,lud- 
snida.  Ark. 


In  hardening  small  tools  that  ate  UilAi 
to  wan)<  Iit^iit  carefully  and  insert  In  a  nV 
V^VxxV.^.  v\\eu  draw  the  temper  as 


POPULAK    UBCHANIC8 


HOW  TO  MAKE  A  SIMPLE  LAN- 
TERN CARRIER 


HANOV  50LDERINQ  IRON  HuLDER 
TO  USE  OVER  A  OAS  JET 


A  lantern  carrier,  made  aa  Ultutrated,  baa 
been  In  use  In  m;  horse  Btal>le  for  nearly  a 
year,  and  bag  been  very  satisfactory.  This 
carrier  can  be  made  at  little  or  no  expense. 
The  parts  are:  A,  small  grooved  wbeel 
about  1  In.  In  diameter  with  ^  In.  hole 
through  It;  B,  W  in.  by  %  In.  bolt;  C,  weight 
hook  of  an  old  steelyard  scale;  D,  piece  of 
soft  pine  grooved  so  that  It  will  Qt  In  the 
weight  hook,  as  the  weight  hook  la  too  wide 
Inside  for  the  wheel;  E,  heavy  wire  hook 
bent  at  one  end  to  hang  the  lantern  on  and 


Laatan  Cwrlar  lor  Stabl* 

with  the  other  end  put  through  the  swivel 
loop,  I,  and  bent  aronnd;  F,  heavy  wire 
'  track,  stretched  tight,  upon  which  the  car- 
rier runs;  G,  stopping  block,  which  Is  pushed 
down  a  few  Inches  and  nailed  to  a  Joist,  J; 
H,  coll  spring  slipped  on  the  track  In  front 
of  the  stopping  block  for  the  carrier  to 
bump  against;  should  it  run  farther  than  la 
desired,  the  spring  will  prevent  breakage. 

The  st<q)plng  block  should  be  placed  far 
enough  away  from  the  wall  so  the  lantern 
cannot  swing  and  strike  It,  and  the  carrier 
should  be  equipped  with  a  swivel,  I,  as  the 
lantern  sometimes  turns  one  way  or  the 
other,  and  without  the  swivel  would  twist 
the  carrier  on  the  track  so  that  it  wouldn't 
run  well.  This  carrier  Is  a  good  one,  as 
the  lantern  cannot  be  knocked  down  hy 
loose  stock.— Contributed  by  J.  C.  Mannel, 
Uncolo,  Kansas. 


From  1-In.  hoop  Iron  cut  one  piece  7%  In. 
long  to  make  the  top  part  and  another  piece 
4Vi  In.  long.  Bend  these  pieces  as  shown  In 
the  sketch  and  then  rivet  them  together. 
Make  two  holes  In  the  ends  (A,  B)  for  put- 
ting the  device  on  the  gas  Jet.— Contributed 


mow  _ 


Sopporl  For  Soldering  Iroa  When  Htatlnf 
by    Wm.    T.    Ackerman,    1311    N.    Stockton 
street,  Baltimore,  Ind. 


CEMENT  FOR  PIPE  JOINTS 

Qrind,  wash,  mix  and  regrlnd  to  a  One 
powder,  IG  parts  chalk  and  60  parts  graph- 
ite. Add  20  parts  ground  litharge  and  mU 
to  a  stiff  paste  with  16  parts  tolled  oil. 
This  preparation,  says  Domestic  Engineer- 
ing, win  remain  plastic  for  a  long  time.  If 
stored  In  a  cool  place. 


DISK  FOR  TURNING  LAMP  WICKS 

Many  times  the  disk  that  Is  used  to  turn 
lamp  wicks,  becomes  unsoldered  and  Is  lost. 
In  this  case,  take  a 
copper  cent  and  file 
it  with  a  small  rat- 
tail  flie  tb  the  shape 
shown  In  the  sketch. 
Drill  a  bole  In  the 
center  and  solder  the 
cent  to  the  stem.  If 
the  wick  Is  bard  to  turn  up  or  down,  this 
gives  a  better  grip  than  the  original  disks 
with  their  finely  milled  edges.  I  have  also 
used  this  to  advantage  on  hand  bike  pump 
connections.- Contributed  by  Stoke  Richards, 
Santa  Clara,  Cal. 


DtT  iHm  or  any  other  dry  pigment  Is  too        I>o  not  tuw  ^un&:^«%  "CdsX  ««iM^i:&  *« 
iQ  any  qoanlits  let  «staiNR!c  ■««*«"  • 


FOPULAB    MECHANICS 


HOW  TO  MAKE  A  DESK  LiatfT 

From  an  electrical  supply  dealer  get  some 
office  cord,  a  socbet  and  bulb. 

To  make  tbe  plug  wbicb  la  to  fit  Into  the 
wall  socket,  get  a  burnt-out  bulb  and  break 
tbe  glase;  Inside  tbere  Is  a  small  glass  tntie; 
break  tbla  also,  being  careful  not  to  break 
tbe  wires  Inside  of  It.  To  tbese  small  wirea 
attach  tbe  cord.  Cut  a  piece  of  rnbtwr  to 
tbe  sbape  sbown  In  Fig.  1,  and  fit  It  Id  to 
keep  the  wires  apnrt.  Tben  bind  the  wires 
with  tape,  to  keep  them  away  from  tbe 
hraaswork  and  prevent  short -drcuitlDg. 

Cut  some  pieces  of  wood,  about  ^  In. 
thick  to  the  following  dimensions:  One 
piece,  8  m.  by  4  Id.  (back);  two  pieces,  8 
In.  by  3^  In.  (top  and  bottom);  one  piece 
8  In.  by  2%  In.  (shade);  two  pieces  4  In. 
by  3Yi  In-,  with  u  hole  In  one  piece  tor  tbe 
socket  (ends) ;  one  piece  8  In.  by  1  In.  by  ^ 
In.  (standard) ;  one  piece  B  In.  b^  3  In.  (baM 


tbe  box  slide  op  and  down  on  the  standard 
cut  from  tbe  wood,  which  la  fastened  to 
Ita  base  (Fig.  1.)— Contributed  by  B.  W. 
Pnidr,  Chicago,  UL 


of  standard).  Fig.  2  shows  the  back,  Fig.  3, 
tbe  socket  end  iind  Fig.  4,  the  base  for  the 
mtandiird,  tbe  other  i)leceB  are  used  Just  as 

Of  tlicsi'  pieces  of  wood  make  an  oblong 
bos  lis  sbowTi  In  FIk.  5.  Fit  n  piece  of  tin 
In  ttio  back  for  a  reflector.  Bevel  one  edge 
of  tho  pIo<-e  for  the  shade  and  fasten  It  on 
HO  IIS  to  throw  the  light  downward.  Cut 
twi)  [ilpccK  of  tin,  C,  to  fit  over  the  ends  and 
hold  the  sli:ide  firmly. 

Altiu-h  the  socket  to  the  cord,  when  you 
will  have  tho  pluu  at  one  end  and  tbe  sock- 
et lit  the  other.  I'ut  the  socket  through  the 
hole  cut  In  one  end  of  the  liox  and  fit  a  rub- 
ber washer  around  It  In.slde  the  box.  Then 
Insert  (he  bulb,  put  the  plug  In  tbe  wall 
Hocket  and  turn  on  the  light. 

If  the  device  Is  too  low,  bend  two  pieces 
-»/  tia  nbout  1  In.  wide  In  the  form  of  the 

■Mlant  ami  fimten  them  to  the  IrocV  ot 

box  as  at  A  and  B,  Fig.  «,  »  »»  W>  Yet 
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HOLE  JEWEL  FOR  A  WATCH 


HANDLING  PIPE  OFFSETS 


When  the  jeweler  requires  a  bole  jewel 
and  has  not  one  to  fit,  he  can  make  one  out 
of  a  small  chip  from  a  glass  rod. 

Put  the  chip  of  glass  on  a  piece  of  char- 
coal and  heat  it  with  a  blowpipe  until  it 
draws  up  into  a  round  ball;  then  stick  it  on 
the  end  of  a  match  with  sealing  wax  and 
nib  it  on  an  oilstone  until  it  is  flat;  turn  it 
over  and  rub  the  other  side  until  you  get 
the  required  thickness.  Then,  with  a  small 
drill  and  turpentine,  drill  a  hole  the  size  of 
the  pivot  Polish  the  hole  with  diamond  dust 
on  a  copper  wire  and  countersink  with  a 
large  drill  for  the  oil  cup.  The  whole  jewel 
can  be  polished  with  dust  on  a  piece  of  peg 
w3od. 

I  have  drawn  down  a  glass  rod  and  broken 
off  roller  jewels,  also.  Either  of  these  jewels 
can  be  bought  cheaply,  but  the  glass  jewels 
are  better  than  the  brass  ones  commonly 
soldered  in.— Contributed  by  Henry  F.  Shaw, 
jeweler,  Dalton,  Mass. 


IMPROVED  SOLDERING  OR  TIN- 
NING ACID 


Into  1  lb.  muriatic  acid  put  all  the  zinc  it 
will  dissolve  and  1  oz.  sal  ammoniac.  Add 
as  much  clear  water  as  there  is  of  the 
acid.— Contributed  by  Alex.  Betzer,  442  Aus- 
tin avenue,  Chicago. 


FASTENING  A  ROPE  TO  A  RING: 
A  DEFENSE 


Regarding  the  discussion  of  the  methods 
of  fastening  a  rope  to  a  ring,  which  ap- 
peared in  our  September,  1905,  number, 
Joseph  B.  Kell,  of  Marion,  0.,  writes: 

Mr.  Joannis  has  not  correctly  analyzed  the 
operation  of  the  fastening,  as  described  by 
me.  when  in  use.  It  does  provide  two  wear- 
ing surfaces  in  that  the  two  thicknesses  of 
rope  passing  through  the  ring  are  worn  sim- 
ultaneously, and  not  separately,  as  Mr.  Joan- 
nis seems  to  think.  Moreover,  the  simple 
knot  in  which  the  ring  is  tied  does  not  bend 
the  rope  so  short  as  in  the  round  turn  of 
Mr.  Joannis'  method,  and  hence  does  not 
strain  the  rope  so  much  locally. 


•#-»• 


For  tightening  screw  connections,  dissolve 
powdered  shellac  in  10  per  cent  ammonia 
and  paint  the  mass  over  the  screw  threads 
after  tbey  have  been  thoroughly  cleaned; 
then  aerew  the  fitting  home.  The  joint  will 
be  UDperriona  to  hot  or  cold  water. 


Wliile  Installing  some  8-in.  pipe,  a  corre- 
spondent of  the  Engineers'  Review  used  the 
offset  fitting  shown  in  Fig.  1  to  overcome  an 
offset  caused  by  the  8-lu.  flange  being  riv- 
eted crooked  to  a  new  return  tank  for  the 
elevator.  Fig.  2  shows  the  elevation  of  the 
two  elevator  pumps  and  tank  which,  being 
crowded  well  together,  required  the  use  of 
close  nipples;  it  also  shows  how  the  piping 
was  run  and  what  fittings  were  used. 


Pig.  I 
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Flange  connection  was  made  to  pump  B, 
and  when  trying  to  connect  to  the  same,  it 
was  found  that  the  center  of  the  pipe  was 
1/16  in.  lower  than  the  center  of  the  suc- 
tion opening  of  the  pump,  caused  by  the 
crooked  thread  in  the  flange  pitching  down. 
Cutting  a  crooked  thread  on  a  nipple  was 
tried  but  the  nipple  was  too  short  to  give 
enough  pitch.  Then  the  special  casting.  Fig. 
1,  was  made  and  used  as  at  A,  Fig.  2,  mak- 
ing a  connection  without  undue  strain. 

In  turning  an  8-in.  pipe  line  to  make  an 
angle  less  than  135  degrees  and  more  than 
90  degrees  (Fig.  3)  a  45-degree  ell,  a  short 
nipple  and  a  flange  union,  between  which 
was  inserted  the  diitchraan  shown  at  Fig.  4, 
were  used  to  get  the  right  angle.  The  holes 
In  the  casting  were  drilled  large  enough  to 
allow  the  bolts  to  pass  through.  The  slant 
was  %  in.  in  11%  in.  of  pipe. 

#  • » 

To  render  rough  woodwork  almost  non- 
inflammable,  two  heavy  coats  of  ordinary 
lime  whitewash  is  recommended  by  a  paint- 
ers* 10\Itli8i\. 
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ASPflALTVM  PftEVENTS  RADIA- 
TION OF  HEAT 


Faiiitln*  pifiCK  Willi  asptialtam  iiunlaiN 
tiMu  iraaffendr  to  ke«p  coDiMerable  hnt 
tnMD  ndiatiii?,  d»^laics  a  correapondpiit  <A 
tbe  National  Engtiievr.  In  a  plant  wtaer* 
tbe  ^shaiut  meam  was  nsed  la  tbe  tieatlng 
■jHtC'iD,  tbe  plpm  o[  Ibe  ■yatem  bad  ben 
Slt^n  two  coatfl  of  aspbaltnni,  and  tt  ^t> 
ImpomdMe  to  V*-*-^  tbe  bnlldlng  wann  all 
that  winlpr.  Tbat  It  n-aa  tbe  aRpbaltum 
that  ''au«<4  tbe  tronUle  was  not  dlsnirerfd 
until  lHl«r 

III  iinoilier  pliint  tbe  writer  bad  re^r 
rftnx'!<1  the  <-yllnder  ttibrloatlnfc  Sfstem  lij 
tinbwtltutinx  n  oentrnl  oil  reservoir  for  indl- 
Tidua)  fiipK.  iiH  nbown  In  tbe  sketcb.  with  » 
marked  Mivinc  of  oil.  This  renerrolr  wm 
coniitnirted  of  boiler  plate  to  aatelj  with- 
Htand  a  prenHiire  of  120  Iha.  Overhead  In 
the  engine  room  were  a  nomber  of  gmtU 
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.\\  iho  :::-.;<:r,-.:;iW  Tl:o**  pipe*  we»  pa:B»' 
».;;;  .'l»-,';-..'i"; ■.;;•.■.  oEf  Ssirunlaj-  sft«3v>iB 
»:..-  :V.r  :■■-'■:■;  w.'.s  n.'t  rstuisf.     Tbra  *■ 

.^sr^C('  ^..'■■!  '^v^n  r.-.*d«  «x<*pi  Is  polntiV 
•.^*  r  ;v>«,   •:».'.  ,■«!  exaictnartnB  tbn*  *••* 


SHOP  NOTES 


SCREW.PLUQS  MADE  OF   OLD 
BULBS 


HOW  TO  MAKE   A    BENCH    BRACE 


k'rew-plURs,  though  iiol  pxpenslve,  can  tte 
llde  of  old  burned-out  bulbs.  Id  the  follow- 

'eak  the  glues  uff  even  wllli  the  screw 
'  (A>  and  also  the  little  cap  through 
pirlilcb  the  wirea  are  udmltted  to  the  lamp. 
Be  sure  to  leave  the  wad  oC  telt  lu  to  pre- 
vent short- circuiting.  Connect  the  wires  or 
cord  (B)  to  the  wires  ou  the  base  (C) 
■ecurely.  Wrap  some  ruhher  tape  (D) 
around  the  connection  to  keep  the  wires 
from  touching. 
Mix  a  Uttle  plBsler  of  parts  and  water  to 


To  make  wall  paper  stlr-k  to  painted  walla, 
prepare  a  batter  of  fiour  and  water  la  the 
nstial  manner,  only  a  little  thinner,  aud  for 
widi   callon  of  tintter  add  1  oz.  powdered 

Mln.  Set  the  ketllo  oD  a  moderate  Qre  and 
Ur  until  It  boiU  ai:d  thickens,  and  the  rosin 

r  melted  Into  the  paste.  When  cool,  thin 
k  lolutloo  of  gum  arable. 


To  make  a  hanil^  brace  and  a  cheap  one 
take  3  pieces  of  %-in.  pipe  5  In.  long  (AAA) : 
three  %-!□.  oils  (BBB);  one  Vln.  nipple  3 


Made  of   Pipe   Flttlai* 


In.  longr  (C);  one  %>ln.  cop  (D]i  one  ell  % 
in.  bj  H  'n-  (E)  and  one  nipple  3  In.  long 
by  %  In.  square  (F)  to  fit  ti\e  shank  of  tb» 
bit  (G).  Screw  all  these  parts  together  as 
liluBtrated.— Contributed  by  Scott  H.  Phll- 
llpa,  Fairmont,  W.  Vo. 


HOW  TO   REPAIR   A   20-IN.   CAST- 
IRON  PULLEY 


One  tay  whilst  a  large  planer  was  run- 
ning, a  fellow  workman  threw  an  IB-lb. 
sledge  hammer  airORs  the  tuliop  as  he 
thought,  but  instead  It  struck  the  belt  and 


t  oonBlstency  of  putty  and  flil  in  the  hoi- 

r  of  the  base  and  just  high  enough   lo 

well     the     connections   (E,  Fig.  2|. 

tound  off  tlie  top  smoothly  and  leave  until 

■rfectly  hard.— Contributed  by  Leslie  pelo, 

hrml.  III. 


pMSTE    FOR    PAPERING     PAINTED 
WALL5 


Mended  Pulley 
fulling,  knocked  Ave  smail  pieces  out  of  a 
20-ln.  cast-iron  puller.  We  could  not  net 
another  pulley  of  the  same  slie  for  llie 
planer  In  less  than  a  week,  so  1  mended  the 
broken  one. 
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and  two  or  three  in  the  large  pieces.  Then 
in  a  piece  of  iron,  A,  4  in.  wide  and  the 
I'^ngth  of  the  opening  between  the  spokes  of 
the  pulley^  I  drilled  holes  to  correspond 
with  those  in  the  pieces.  Then  with  some 
flathend  stove  bolts  with  nuts  and  washers 
bolted  the  parts  together  through  the  holes 
and  tightened  all  up.  The  pulley  ran  all  right 
for  that  week  until  we  could  get  a  new 
one.— Contributed  by  Thomas  McGulre,  Bal« 
timore,  Md. 


REPAIR  FOR  LEAKY  VALVE 


DEVICES  FOR  GETTINQ  ENGINES 
OFF  OF  CENTER 


In  Fig.  1  is  shown  a  starting  bar  for  get- 
ting engines  of  100  to  300-hp.  off  the  center. 
This  is  a  simpler  method  than  the  old  way 
of  getting  a  block  and  piece  of  timber  and 
prying  the  engine  over  a  little  at  a  time, 
says  a  correspondent  of  the  Engineers*  Re- 
view. On  a  large  engine,  however,  even  this 
wrench  will  not  work. 

For  engines  not  too  large,  try  the  device 


shown  in  Fiir.  2.  A  clamp  grips  the  rim  of 
the  wheel  and  is  connected  to  a  long  lever 
by  a  short  link.  The  long  lever  is  supported 
by  a  stand.  When  the  engineer  forces  the 
iong  lever  down  at  the  end,  the  clamp  grips 
the  rim  of  the  wiicoi  and  the  engine  is 
turned  from   contor. 


♦  • » 


TEMPLATES  FOR  PATTERN  WORK 


Use  shoot  nliiinimini.  the  thinnest  hard 
stock  made:  lay  out  the  template  with  a 
sharp  knife.  For  circular  work  use  a  pair 
of  dividers  with  sharp  points,  then  by  work- 
iDfc  the  sheet  back  and  forth.  It  will  break 
*arp  and  clean  on  the  line.— A  Reader. 


We  had  a  2-ln.  valve  on  a  line  of  pipe, 
carrying  a  pressure  of  40  lb.  The  valve  was 
practically  new,  bat  dripped  all  the  time. 
We  faced  up  the  original  disk  and  poured 
an  old  disk  with  babbitt,  but  to  no  purpose. 


Mending  a  Leaky  Valve 

as  I  suppose  there  was  some  roughness  on 
the  inside  of  the  valve. 

We  then  burned  out  the  original  compo- 
sition in  the  disk  and  replaced  it  with  a 
leather  washer,  marked  by  clamping  disk 
and  leather  together  in  a  vise,  cutting  to  a 
driving  fit  and  driving  the  washer  into  the 
groove  with  a  small  hammer.  Now  the 
valve  holds,  without  any  leak  whatever, 
against  a  cold  water  pressure  of  from  40  to 
60  lb.— Contributed  by  Stoke  Richards,  Santa 
Clara,  Cal. 
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HOW  TO  MAKE  A  BLOWPIPE 
BELLOWS 


A  good  blowpipe  is  made  of  a  football 
and  a  bicycle  pump  connected  up  as  illus- 
trated. The  whole  apparatus  is  carefully 
packed  in  a  10- in.  wooden  box  in  the  shape 


T 


Fig.  2. 


Bros* 


Foot-Ball  Blowpipe  Bellows 

Of  a  cube  (Fig.  2).  A  hole  is  bored  in  the 
top  to  exactly  fit  the  pump  barrel,  and  the 
pump  is  wired  down  to  the  bottom  of  the 
l>ox.  The  tube  leading  from  the  pump  If 
fiUel  *?9Vtlx  a  small  Yulcanlte  tap. 


f  Uio  front  of  the  boi.  When  a  very 
■Bit  pointed  Bame  is  being  used,  us  in  cer- 
glass-work-lng  uperattona,  a  suSclent 
i^an  be  easily  atored  In  tbe  rootball 
(.■on^Iderable  time  without  further 
The  tap  lit  then  turned  off,  and 
■  of  the  air  cnn  leak  out  through  the 
punip  (for.  however  good  the  pump  may  be. 
uuder  the  great  pressure  a  alight  quontity 
of  air  tends  to  work  out  bnckwards  tltrough 
It).  Good  thlok  rubber  must  be  used  for 
connections.  A  correspondent  of  the  Model 
Engineer,  Loudon,  uses  a  blowpipe  like  this 
for  soldering  and  melting  metnis  for  ghis-s 
working  and  for  chemical  experiments,  re- 
quiring a  higher  temperature  than  a  Bunsen 
bnnier  will  eire. 


SIMPLE  GATE  HINGE 


To  Diake  this  binge  two  pieces  of  round 
iron  will  be  rei|uired.  Heat  the  pieces  and 
twist  them  around  twice  as  illustrated,  tbeu 
bend  the   ends    out    aud   flatten    them   for 


ACK  HOLDER  MADE  OF  A  HORSE 
RAKE  TOOTH 


Handy  5ack 


o  form  a  spring  and  bend  each  end  Uke  a 
pig  tall  (EE)  about  4^  In.  from  the  end; 
then  flatten  and  ahape.  Place  a  strip  of 
bardwood  (D)  on  one  side  of  the  spring, 
and  fasten  It  stationary  nt  one  end  with  n 
book  (C)  having  a  threaded  burr  as  at  F 
on  the  other  side.  Make  n  strong  wire  loop 
about  2  In.  wide  to  fasten  the  hardwood 
^—■trlp  at  B  and  to  give  the  spring  play  for 
^Mdjnalinent. 

^H^Oue  of  these  holdera  can  be  bung  on  a 
^KkH  In  the  granary  while  filUng  the  sack 
^■Wid,  as  they  are  very  light,  It  can  be  hooked 
"  or  unbooked  readily  without  removing  the 
sack  until  It  Is  full.— Contributed  by  Nathan 
SjTeraon,  Stowarlville,  Minn. 

To  lace  n   driving  belt   for  a  high-speed 

lacblDe,  hold   the  ends  together  and  sew 

with  tough,  strong    wire,  using    the 

luirlest  atitehee  possible.     This  method  Is 

N)mniPnded  in  Prsctlcnl  Pattern  Making, 
^xceU^t  for  fastruDnlng  belts. 


Made  ol  Round  Iron 

screw  holes  ss  at  A  and  B.  The  twisted  part 
will  act  as  n  screw,  says  a  correspondent  of 
the  Blacksmith  and  Wheelwright,  and  the 
weight  of  the  gate  will  cause  It  to  close 
itself. 


TO  DRAW  A  PERFECT  ELLIPSE 


The  following  Is  n  very  easy  wiiy  to  draw 
a  perfect  ellipse  3  In.  long,  using  a  pencil, 
two  pins  and  a  piece  of  thread. 

Draw  A-B  2  In.  long  and  place  a  pin  up- 
right In  the  drawing  board  at  each  end  of 
A-B.  Double  a  strong  thread  and  tie  the 
loose  ends  together  to  form  a  loop  exactly 
2\^  in.  long.  This  may  necessitate  several 
trials.  Place  the  looped  thread  over  the  pins 
and  with  the  pencil  point  draw  the  string 
straight  as  at  C.  Then  move  the  pencil 
aronnd  In  the  direction  Indicated  by  the  ar- 
row, always  keeping  the  thread  tight.    Tha 


Baay  Way  td  Draw  an  Ellipag 

curve  traced  by  the  pencil  will  be  a  perfect 
ellipse.— Contributed  hy  Harry  E.  Hojt,  109 
Cross  St.,  Maiden,  Mass. 

Conlributions  to  this  department  invited. 
If  you  hase  a  fjOdd  kSa.'&,  waA  V\-  "isi. 
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IMAQINATION  AND  MECHANICS 

In  the  accompanrlng  IHustratioii  the  fig- 
ures correspond  wltb  tliose  In  the  Marcb 
number  under  the  title  "Tbe  Power  of  Im- 
nglnotion  iia  Applied  to  Mpclinnics,"  tind  an- 
swer the  <|uc9llon  propounded  therein. 
How  mnny  hud  It  worked  out  rtghtV— Con- 
tributed by  r.iul  S.  Baker,  Muscatine,  Iowa. 


CHIPPINQ  LARGE  KEYWAYS 


Some  time  airo  I  bad  the  opportunity  of 
bidding  on  a  Job  of  removing  a  wood  split 
pulley,  6  ft.  dlampter,  20  In.  face,  from  a 
e-tn.  Jack  Rhnft  and  cutting  a  keTway  24  In. 
long  b/  1  la.  wide  bf  ^  in.  deep,  and  pt&«- 


ing  a  large  4-ton  pulley  on  name.  Several 
different  shops  Qgured  on  tbe  Jot),  tbe  oQen 
ranging  for  from  two  to  four  days'  work  on 
the  same.  I  wus  given  the  Job  to  complete 
In  IE  bours  and  the  general  opinion  was 
that  tbe  kcyway  alone  would  take  10  lionre. 
I  rigged  up  an  old  man  and  after  layln? 
ct  my  keyway,  took  n  15-16-ln.  drill  and 
drilled  24  holes  along  the  keyway,  each 
about  7-16  in.  deep,  leaving  1-lS  in.  in  aides 
and  bottom  to  clean  up  In.  In  this  manner 
the  keyway  was  cut  and  key  fitted  In  seven  - 
hours,  where  If  I  bad  chipped  all  of  It  it 
wonld  have  taken  all  of  the  15  bonts.  This 
Is  not  a  new  kink,  but  it  goes  to  show  bsw 
easy  we  can  forget  the  simplest  thlnsi  laA 
(Tomettmes  to  our  disadvantage.— Oootaft- 
vted  bj  Norman  Baker,  r 
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HOW  ONB  MAN   BECAME  A   SION     TOOLS  MADE  OP  OLD  BUOOY  TOP 
PAINTER  JOINTS 


It  takes  Inceisant  practice  to  t>ecoine  a 
good  Btgn  painter  and  no  lacoaalderable 
part  of  tbe  training  comes  from  watching 
signs  and  advertlBements,  picking  oat  their 
good  and  t>Bd  points  and  deciding  where  you 
vonld  improve  tbem.  EfTecta  and  wording 
are  Important  partlcnlare  to  watch.  It  Is 
also  well  to  watch  sign  painters  work,  when 
one  has  opportunity.  A  correspondent  of 
tlie  Master  Painter  tells  how  he  began  In 
this  way  while  on  the  ronnds  of  bis  dally 
occupation,  not  bavlng  opportunity  to  learn 
In  a  shop. 

At  last  be  secnred  a  good  plate  of  the  Ro- 
man letters  and  nnmerala  and  began  prac- 
ticing, formulating  rules  for  himself  from 
measurements  made  by  himself.  After  mas- 
tering tblB,  which  took  a  long  while,  be  ad- 
vanced to  the  Egyptian  alphabet,  and  so 
through  patient  toll  worked  bis  way  on  to 
the  fancy  letters  be  bad  admiringly  watched 
others  make,  and  at  last  felt  himself  com- 
petent to  tackle  a  billboard.  He  Snda  hla  oc- 
cupation agreeable  and  well  paying  and 
names  pereeTet^nce  as  bis  ladder  to  Bnccees. 


A  good  alngle-Bolntlon  developer  for  snow 
scenes,  says  a  writer  In  the  Queen,  Is  as  fol- 
loirs:  Soda  sulphite,  SO  g.;  potasslnm  car- 
bonate, IS  g.;  soda  carbonate,  45  g.;  hydro- 
quinone,  7  g.;  metol,  6  g.  Dissolve  these  In- 
gredients In  the  order  given  In  one  litre 
of  boiling  distilled  water  and  then  put  tbe 
mixture  In  two  half-litre  bottlea,  labeling 
one  "old"  and  the  other  "new."  Use  tbe 
"old"  over  and  over  again  for  developing, 
and  as  It  ts  need  up  add  some  of  the  solu- 
tion marked  "new." 


SEWER  CLEANING  DEVICE 


Tbe  sewer  cleaning  device  Illustrated  can 
be  used  snccessCully  up  to  150  ft.,  says  tbe 
Metal  Worker.    Wben  once  tbe  device  Is  in 


A  number  of  useful  tools  can  be  mad* 
from  tbe  long  Joints  of  a  discarded  buggy 
top.  Any  amateur  blacksmith  con  hammer 
out  tbe  tools  to  suit  himself.    In  tbe  Ulostn- 


DEVELOPER   FOR   SNOW   SCENES 


Made  ol  BniBy  Top  JoInU 

tlon,  A  shows  one  of  tbe  Joints;  B,  Joint  af- 
ter It  Is  cut  off:  C,  dividers  made  of  Joint; 
D,  Inside  calipersi  E,  outside  calipers.— Con- 
tributed by  John  R.  Black,  Jefferson,  Iowa. 


CEMENTS    FOR    MENDINQ 
CELLULOID 


Broken  celluloid  articles,  such  as  trian- 
gles, etc.,  can  be  mended  with  a  cement 
consisting  of  3  parts  alcohol  and  4  parts 
etber  mixed  together.  Apply  to  the  frac- 
ture with  a  brush  until  the  edges  become 
warm,  then  stick  the  edges  together  and 
leave  to  dry  for  £4  hours. 

Another  cement,  recommended  by  Muchln- 
ery,  Is:     Camphor,  1  part;  alcohol,  i  parts. 


<^ 


Per  ClMDlog  Plp«  S«vtn 


lai 
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tbe  pipe    tbe    Joints    cannot  unlock.     Tbe      Dissolve     and     add     equal     quantity     (bf 
n  Is  clearly  shown  In  tbe  sketch,     weight)  of  ah«U«.c  ta 
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CONNECTINO    WATER   SUPPLY 

TANK  TO  aASOLINE  ENQINE 


There  will  be  no  more  trouble  from  frees- 
Ing  ff  the  water  supply  tank  Is  connected  np 
to  the  ga§ollne  engine  as  sbown  in  the  dia- 


Noa-Prcezable  Tank  CaanccUoa 

gram.  Kxtcni]  llie  inUke  p[pe,  D,  to  tbe 
center  of  tlie  tuuh  and  use  a  45°  ell  at 
A,  in  order  to  raise  tlie  pipe  from  tbe  bot- 
tom. Use  a  good  brasB  valve  at  B.  The 
opcratinK  levor,  C,  can  be  made  of  %-ln. 
pipe.  Ii'u  Din.r  form  on  all  sEdee  without 
closlui;  tbe  wiitcr  siirplj".  'Wlien  running  In 
tho  day  time  tlie  warm  water  will  molt  most 
of  tlio  ice  tliat  forms  durlnc  tho  night. — 
Contributed  by  P;inl  S,    Bakor,    Muscatine. 


CAUSE  OF  FAILURE  OF  BOILER 
FURNACES 

The  collnpslnc  of  lioller  (urnnces  Is  almost 
Btwnja  the  direct  result  of  scale  or  of  oil 
in  tbe  feed  water,  the  latter  being  a  particu- 
larly prolific  source  of  trnuble,  nccordlng  to 
n  recent  paper  before  the  Nortlicnst  Coast 
Institution  of  Enclncers.  No  ordinary  fur- 
nace falls  for  lack  ot  strength  If  clean  and 
covered  with  clean  water,  says  tbe  Journal 
of  tbe  Franklin  Institute.  A  very  tfain 
aaeae  ot  oU,  howerer,  has  an  ellect  totkUj 


ont  of  propartioa  to  wliat  mlgbt  be  ezp«clil. 
In  a  furnace  baTlng  a  normal  factor  of  aafe- 
ty  of  fire,  tbli  factor  rapidly  decieaMS  aftn 
tbe  temperature  reachee  860  degrees  F.,  and 
entirely  vanlabes  at  a  red  beat  SteBm  at  ■ 
preaanre  of  200  pounda  baa  a  temperatnn 
of  abotit  380  degrees,  or  270  below  tbe  polat 
at  wblcb  tbe  tenacity  of  tbe  steel  begins  (a 
l>e  affected,  but  a  clean  furnace,  mbbed  ora 
with  a  very  clean  and  thin  coat  of  mlnenl 
oil,  will  Boon  rise  above  660  degrees  ertn 
under  llgbt  duty,  and  often  reaCb  1,200  da- 
grees,  at  which  point  75  per  cent  Of  tlM 
strength  has  departed.  WItb  tbe  use  of 
high-grade  mineral  oils  tbe  danger  la  iMa 
than  with  low-grade  oils,  dne  to  tbe  ftel 
that  tbe  latter  emnlslfy  and  hence  cannot  ba 
removed  troat  the  feed  water  except  by 
chemical  treatment. 


DIFRCULTY  IN  WASTE-PIPE 
TRAPS 


In  a  factory  where  tbe  boiler  feed  facil- 
ities consisted  of  a  feed-pump,  an  ordlnaiy 
Injector  and  an  exhaust  lujector  (whlcb 
last  did  tbe  feeding)  a  new  sink  was  In- 
stalled so  as  to  catch  tbe  overflow  from  the 
Injector,  caused  by  variation  of  load.  Botb 
injectors  were  put  together  and  the  sink 
placed  under  them.  The  waste-pipe  from 
the  sink  was  connected  to  a  pipe  that  re- 
ceived the  drips  from  the  engines,  pumpi, 
beater,  etc.,  and  provided  with  the  usual 
trap  under  tbe  sink. 

After  everything  was  piped  up,  it  was 
found  that  the  steam  pressure  In  the  main 
drip-pipe  forced  the  water  ont  of  the  trap 
under  the  sink,  thereby  breaking  the  seal 
and  allowing  the  stenm  to  back  up  Into  the 
engine-room.     In  order  to  overcome  this,  a 


Trapi  In  Wutc  Pipe 


trap  was  placed  In  the  iron  pipe  below  tba 
trap  In  the  lend  pipe.  This  arrangemeat 
was  successful  In  holding  back  tbe  steam, 
but  after  a  few  minutes'  operation  tbe  wa- 
ter In  the  sink  refused  to  run  off.  A  %-l^ 
hoae  wltb  80  lb.  water  presnrt  m  wm 
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down  the  pipe  to  force  out  any  obstruction. 
As  long  as  the  hose  was  in  operation  the 
sink  worked  splendidly,  says  a  correspond- 
ent of  Power,  but  when  the  hose  was  re- 
moved the  pipe  instantly  clogged.  The  sug- 
gestion was  made  that  the  trouble  was  due 
to  air  being  trapped  between  the  two  traps 
in  the  waste  pipe.  A  small  hole  the  size  of 
a  pin  was  made,  and  the  sink  immediately 
emptied  and  worked  all  right. 


TIME  QAS  LIQHTER 


This  device  can  be  used  for  either  light- 
ing or  turning  oft  the  gas.    Take  the  alarm 


Lights  the  Qas  at  Any  Hour 

winding  thumb  screw  oft  of  an  ordinary 
alarm  clock  as  at  A.  Get  a  piece  of  %-in. 
round  iron  2%  in.  long;  drill  a  hole  in  one 
end  and  tap  it  out  to  fit  alarm  winding 
screw.  Fasten  a  spool  to  the  rod  so  that 
the  spool  will  not  turn;  at  the  opposite  end 
to  where  the  rod  fits  the  alarm  screw,  fas- 
ten the  alarm  thumb  screw,  B,  so  the  alarm 
may  be  wound.  Run  a  stout  string,  C,  from 
the  spool  to  the  chain  of  a  self-lighting  gas 
lamp,  D.  When  the  alarm  goes  off  the  gas 
will  light  or  go  out  according  to  which  chain 
the  string  is  attached.— Contributed  by  Oli- 
ver H.  Bradbury,  Jr.,  142  Grainger  a  v.,  Knoz- 
TiUe^  TeniL 


HOW  TO  MAKE  A  CIRCULAR   GUN 

HAMMER 


A  circular  gun  hammer  may  be  made  from 
V2-ln.  round  steel  without  welding.  Fig.  1 
shows  the  iron  flattened  two  ways.    At  A  it 


Circular  Qnn  Hammer 

is  made  thick  enough  to  make  the  nose  of 
the  hammer;  at  B  it  is  thinner.  It  Is  then 
placed  in  the  vise  (Fig.  2)  and  split  with  a 
chisel  at  C  and  D  and  the  points  are  turned 
each  way  as  at  E  and  F.  It  is  then  filed  to 
finish  as  in  Fig.  3.  This  is  left  hand;  to 
make  the  right  hand  work  on  the  right  side 
of  the  vise. — Contributed  by  Nathan  Syver- 
son,  Stewartville,  Minn. 


♦-•- 


ANTI-HUM  DEVICE  FOR  TELE- 
PHONE WIRES 


To  make  the  anti-hum  device  shown,  take 
flat  brass,  A,  7  in.  long,  %\n.  wide  and  %-in. 
thick,  and  hold  it  in  a  monkey  wrench  to 
hend  it  to  shape.  Then  drill  a  %-in.  hole  in 
the  back  and  pass  a  ^-in.  round  brass  rod,  B, 


L0€fHRE. 


UNCwiR£ 


Anti-Hum  Device 

through.  Get  a  thick  old  rubber  heel  and  cut 
out  two  pieces  with  the  holes  in  the  center 
and  take  the  rubber  washers  out  and  cement 
them  together.  Take  the  %-\n.  round  brass 
rod  1^  In.  long,  flatten  it  at  one  end  and 
drill  a  hole  large  enough  for  telephone  wire 
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wasb<?r  on  the  rod  where  It  passes  through 
the  %-\n,  hole^  then  push  the  rod  throogfa 
the  pieces  of  rubber  heel,  C.  Pot  a  brass 
washer,  D,  on  that  end  of  the  rod  and  a  wire 
pin,  £,  through  the  hole.  Then  put  the  de- 
vice on  the  telephone  line  as  shown  In  the 
illustration.  I  used  electric  light  cord,  F, 
to  bridge  across.— Contributed  by  Edward  A. 
Pinkham,  Kennebunkport,  Maine. 

HOW  TO  MAKE  A  STEP  GRAIL 


A  SIMPLE  SnUNQ  WINDER 


Many  different  styles  of  grails,  as  well  as 
three-cornered  scrapers,  flat  scrapers  and 
hand  chi.«<els.  may  \)e  made  from  old  files. 
The  illustrations  show  a  goose  neck  or  step 
grail  used  to  get  into  a  cavity.  The  cutting 
end,  shown  s<iuare  here,  can  be  made  in  any 
shape  to  suit  the  need.  The  tool  may  have 
teeth  on  the  bottom  side  only,  or  on  two  or 
more  sides:  the  comers  may  be  round  or 
square,  but  round  is  best,  says  a  correspond- 
ent of  Wood  Craft,  because  it  leaves  a  fillet 
of  solder  on  the  pattern. 

To  make  this  grail,  draw  the  temper  out 
of  an  old  square  file,  grind  off  the  file  teeth 
and  forge  it  to  the  size  of  the  largest  part  of 
the  grail— 5-16  in.  Bond  it  to  shape  and  at 
point  A,  flatt<*n  it  out.  This  gives  strength 
just  where  neinled  and  prevents  it  breaking 
readily.  In  width  the  file  is  now  7-32  in.  at 
the  largest  part,  tapering  to  %  in.;  the  step 
is  1  3-16  in.  down;  when  the  teeth  are  rest- 
ing on  a  flat  plate,  the  small  end  on  which 
the  handle  fit.s  is  1%  in.  up. 


The  handy  Bpring  winder  shown  In  tba 
illustration  can  he  made  of  almost  any  kind 
of  flat  stock.  The  bole  shonld  be  of  proper 
size  to  fit  loosely  on  the  mandrel;  the  screw 
most  be  heavy  enough  to  hold  the  wire  and 
be  pkiced  a  distance  equal  to  the  diameter 
of  the  wire  from  the  mandrel  hole. 

To  wind  closed  springs,  hold  the  bar  or 
handle  at  right  angles  to  the  mandrel  and 
to  wind  open  springs,  hold  the  mandrel  to- 
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Wiadlag  CoU  Sprtags 


wards  the  rear  end  of  the  lathe.  A  little 
practice  will  make  one  expert  at  winding 
with  this  method.  Springs  of  any  length  up 
to  100  ft.,  if  the  wire  Is  long  enough,  can 
be  wound  in  this  way. 

I  have  frequently  used  this  method  for 
winding  springs  to  slide  over  rubber  tubing 
used  in  laundries  on  gas  hrons  for  protect, 
ing  the  tubing  and  to  keep  it  from  kinking, 
tlie  springs  ranging  from  25  to  30  ft.  in 
length.— Contributed  by  W.  J.  Barber,  North 
Adams,  Mass. 


■inn ^ 


Step  arall  Made  of  Old  Piles 


Aftor  flat  toning  out  at  A,  forgo  out  the 
loiii:  fiid  to  just  a  littlo  larger  tlian  dniw- 
ings  (nil  ff>r  and  to  tlio  dosirod  sbapo.  Now 
inako  it  v«Ty  soft  and  t\W  it  up  true  and 
smooth.  With  a  tliree-rurnered  file  make 
the  cutting  tooth  \<s  in.  apart  and  1-16  in. 
doop.  Harden  it  again  and  brighten  it  up 
with  emory  cloth.  Using  alcohol  torch, 
draw  tho  tompc»r  on  the  cutting  edge  to  a 
dark  stniw  color.  Soften  all  other  parts. 
Make  a  handle  and  carefully  fit  it  on  the 
nninf4>d  cud.  You  thcu  will  have  a  tool  that 
for  yean. 


CUTTING    WIRE    CABLE    WITH    A 

H  ACK-SA  W 


To  out  a  wire  cable  or  a  thin  pipe  with  a 
hack-saw  without  breaking  the  saw,  it  is 
only  necessary  to  turn  the  blade  end  for  end 
in  its  frame,  so  that  the  saw  will,  cut  when 
pulling  it  toward  you. — Contributed  by  Thos. 
Molntyre.  407  Root  St..  Chicago,  III. 

Two  persons  were  electrocntsA  In  Ksnr 
York  recently  by  electric  light  wira  that 
A^TiWi^  xwvd^'T  the  weight  of  sleet 
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HOW  TO  MAKE  DOUBLE  PIPE 
HANGERS 


SETTLINQ  WALL  CAUSED  LEAKY 

PIPE  JOINTS 


A  hanger  such  as  is  used  to  support  am- 
monia coils  is  shown  in  the  illustration.  The 
colls  are  hung  at  distances  of,  say,  7  and 
14  in.  from  the  ceiling,  two  coils  in  a  row, 
one  directly  over  the  other,  says  a  corre- 
spondent of  the  Engineer.  This  method 
saves  space  and  makes  the  parts  easy  of 
access  in  case  of  accident.  Two  small  hang- 
ers riveted  together  so  as  to  form  two  hooks 
about  8  in.  apart  form  the  hanger,  the  re- 
maining portion  of  which  is  straight,  hav- 
ing a  ^-in.  hole  near  the  end  to  receive  a 
lag  screw.  Good  pipe  hangers  to  fit  any 
size  pipe  can  be  patterned  after  these. 

Place  one  end  of  a  piece  of  wrought  iron 
2  in.  wide,  %  in.  thick  and  24  in.  long  in  the 
fire  until  red,  then  bend  it  to  receive,  say,  a 


Double  Pipe  Haagers 

2-in.  pipe  (grip  the  pipe  in  the  vise  and 
shape  the  iron  around  it  with  the  hammer). 
When  the  bend  is  cool,  place  the  straight 
end  in  the  fire,  heating  it  for  about  6  in. 
from  the  end.  Run  the  heated  end  through 
the  vise  for  6  or  7  in.  and  tighten  the  vise. 
Place  a  square  wrench  on  the  heated  end 
and  make  a  half  twist.  If  the  pipes  run  in 
an  opposite  direction  to  the  beams,  this  half 
twist  will  cause  the  hanger  to  fit  against 
the  beam  better,  if  not,  the  twist  can  be 
omitted.  At  a  point  8  in.  from  the  top  of 
the  hook  place  another  hook  of  the  same 
size  and  style,  but  not  more  than  4  in.  long 
and  with  a  hole  1  in.  from  the  straight  end. 
Cut  another  hole  in  the  long  hanger,  12  in. 
from  the  twisted  end.,  then  rivet  the  two  to- 
gether, one  directly  over  and  in  a  line  with 
tbe  other. 

Any  section  of  pipe  can  be  removed  with- 
out gjOlefrtlDg  tbe  others. 


A  leak  occurred  in  Joints  A  and  B  in  a 
supply  pipe,  which  with  the  cylinder  of  a 
stenm  engine  is  shown  in  the  illustration. 
After  the  joints  had  been  taken  apart,  says 


sec  TtMM^tC 


Settling  Wall  Causes  Pipe  to  Leak 

a  correspondent  of  the  National  Engineer, 
it  was  found  that  the  trouble  was  caused 
by  the  settling  of  the  wall  separating  the  en- 
gine and  boiler  rooms  and  which  originally 
had  supported  the  pipe.  When  a  hanger 
was  placed  at  C  to  support  the  weight  of 
the  pipe,  there  was  no  further  difficulty. 


#•» 


ALARM  FOR  A  SOUND  SLEEPER 


Referring  to  the  sketch:     A  is  a    copper 
wire;  B,  brass  or  copper  rod;  C,  standards; 


Electric  Alarm 

D,  alarm  key.  When  the  alarm  key,  D, 
turns,  the  brass  or  copper  rod,  B,  drops  on 
copper  wire.  A,  and  so  completes  the  cir- 
cuit ringing  the  bell.— Contributed  by  i^die 
Evans,  Hxi^lai^U)  ^.  \^. 
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COMBINATION   BACK   TABLE    FOR 

BOX  SHOPS 


A  bandy  back  table  for  use  in  box  sbops 
Is  sbown  in  the  sketcb.  It  may  be  either 
levol  or  tilted.  Tbe  front  legs  are  1  in.  by 
4  in.,  witb  the  lower  halves  a  little  longer 


wire  is  first  laid  lengthwise  of  tlie  rod,  and 
each  turn  of  the  wire  goes  around  both  wire 
and  rod.  Let  the  wrapping  proceed  away 
from  the  top  end  of  the  rod.  Makk  not 
fewer  than  twelve  turns,  then  twist  tonetber 
the  end  of  the  wire  laid  against  the  rod  and 
the  main  length. 


Adjustable  Back  Tables 


than  the  upper  ones  and  slotted  about  10  in. 
A  bolt,  with  a  thumb  screw,  passes  through 
a  single  hole  in  the  upper  leg  into  the  slot 
of  the  lower  one  and  a  couple  of  large  wash- 
ers on  each  side  permits  of  great  strain  in 
tlghteninj^.  The  lower  leg  may  be  vertical 
or  slanting. 

The  back  table  is  used  behind  tbe  pony 
planer  to  reci»ive  the  stock  as  it  comes 
through.  This  saves  rehandling  the  pieces 
so  many  times.  When  there  is  no  one  be- 
hind the  planer  to  take  away,  says  the 
Wood-Worker,  the  table  described  may  be 
tilted  so  that  boards,  fed  one  behind  the 
other,  in  a  sinjirle  or  double  line,  will  pile 
themselves. 


^  > » 


ATTACH INQ    WIRES    TO    GROUND 

RODS 


To  solder  a  heavy  wire  on  a  ha  If -inch 
ground  rod  is  not  an  easy  matter  to  one  who 
does  not  know  the  rljjrht  way  to  go  about 
it.  Either  steel  or  copper  wire  mny  be  used 
for  the  ground,  and  sliould  not  be  smaller 
than  No.  14  ^rauire  (.080  in.).  Heat  the  rod 
red  hot  for  about  1  ft.  at  the  top  end.     A 


The  Proper  Method 

combination  of  blow  torches,  a  coal  stove, 
or  a  forge  may  be  used  for  heating,  says 
Telephony.  Scrape  the  heated  portion 
quickly  with  a  file,  and  wrap  the  wire  on 
It  as  In  tbe  iiiustratiou.    The  end  of  the 


The  wire  will  have  become  somewhat 
heated  by  this  time.  Bend  it  down  along 
tbe  rod,  out  of  the  way,  and  lay  the  heated 
end,  Joint  and  all,  in  a  box  of  granulated 
sal  ammoniac,  rolling  the  entire  Joint  in  it 
Dense  white  fumes  will  rise,  and  when  a 
stick  of  solder  is  held  against  the  rod  it  will 
melt  in  a  pool  in  the  sal  ammoniac.  Tbe 
sal  ammoniac  will  clean  both  wire  and  rod, 
and  the  solder  will  flow  smoothly  on  both. 
When  the  Joint  is  fllled  smooth  with  solder, 
shake  it  free  of  any  excess  metal  and  allow 
to  cool.  Cooling  suddenly  in  water  does  no 
harm,  but  washes  away  excess  sal  am- 
moniac that  would  cause  wire  and  rod  to 
corrode.  The  Joint  should  be  made  a  few 
inches  from  the  end  of  the  rod,  so  tliat  the 
end  will  not  break  off  when  the  rod  is  driv- 
en. No  ground  rod  should  be  less  than  7  ft 
long. 


TO  REMOVE  OLD  PAINT  AND 
VARNISH 


The  following  method  Is  good,  if  the  sur- 
face is  to  1)0  repainted,  says  the  Painters' 
Magazine. 

l^issolve  4  lb.  caustic  soda.  98  per  cent, 
or  as  many  pounds  concentrated  lye,  in  1 
gal.  boiling  water  and  allow  it  to  cool.  In 
another  vessel  mix  ij  lb.  each  of  starch 
and  china  clay  in  1  gal.  of  hot  water. 
Beat  thirt  well,  so  as  to  have  no  lumps,  and 
when  cooled  off  some  add  it  to  the  soda  or 
lye  solution,  stirring  well  in  the  meantime, 
when  It  forms  a  thick,  smooth  paste.  Apply 
this  paste  with  a  fiber  (not  bristle)  brush 
to  tbe  surface  in  a  lienvy  film,  and  when  tbe 
paint  or  varnish  is  rair-ed  wsAh  with  warm 
water.  To  remove  any  traces  of  cavatlcity 
etve  the  surface  a  coat  of  vinfipv 
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allow  to  dry  before  repainting.  This  method 
will  raise  the  grain  slightly,  but  that  is  not 
objectionable  where  the  surface  is  to  be  re- 
painted. 

For  removing  varnish  from  wood  that  is 
to  be  refinished  in  the  natural,  a  mixture  of 
3%  pints  American  fusel  oil  and  %  pint 
turpentine  will  lift  the  varnish  without  rais- 
ing the  grain  or  discoloring  the  wood. 


SIMPLE  TANK  QAUQE 


WHEN  DRILL  STICKS  IN  ROCK 


When  a  drill-bit  sticks  in  a  hole,  the  usual 
remedy  is  to  strike  the  shank  violently  with 
a  sledge  until  the  bit  is  loosened.  It  is  better 
to  strike  a  moderate  blow  on  the  shank, 
near  the  hole^  and  never  so  high  up  as  to 
strike  the  chuck^  because  then  a  bent  piston 
or  a  broken  chuck  is  likely  to  result  Small 
pieces  of  cast-iron,  nuts  or  other  fragments 
are  used  to  keep  the  drill  straight  and  pre- 
vent sticking  or  "running  off." 


TO  MAKE  HARD  PUTTY 


A  little  red  lead  added  to  oil-whiting  putty 
will  make  it  hard  but  not  brittle,  says  the 
Master  Painter.  Rub  varnish  makes  putty 
both  tough  and  hard. 


TOOL  FOR  CUTTINQ  JOINTS  ON 

CIRCLES 


The  tool  illustrated  does  away  with  the 
necessity  for  drawing  so  many  lines  in  order 
to  find  a  Joint  on  a  circle.  The  device  will 
cut  any  circle  by  placing  the  pin  on  the 
radius.  It  is  marked  off  like  a  rule  In  inches 
and  twelfths  on  the  inner  edges  and  may  be 
provided  with  the  slide  or  not,  as  liked.  The 
pin  runs  through  the  hinge  about  %-in.  to 
bold  the  instrument  in  place  while  measur- 
ing the  distance  from  A  to  B.— Contributed 
by  Chas.  Walters,  Mt  Vernon,  Ohio. 


A  handy  tank  gauge  consists  of  a  gear 
wheel  set  on  a  pinion  to  which  is  attached 
the  hand  A.  A  rack  gear,  B,  meshes  into  the 
gear  wheel  and  slides  on  the  seat  C.  The 
hand  A  moves  around  a  dial,  D,  with  as 
many  inches  marked  on  it  as  it  is  desirable 
to  let  the  water  fluctuate  up  and  down  in 
the  tank. 


Haady  Tank  Oaoge 


When  the  float  in  the  tank  falls,  the  rack 
gear  is  drawn  toward  the  right,  causing 
hand  A  to  move  to  the  left.  When  the  float 
rises  with  the  water  in  the  tank,  weight  E 
draws  the  rack  toward  the  left  and  the  hand 
moves  in  the  opposite  direction  till  it  reach- 
es 7,  or  whatever  the  number  may  be,  indi- 
cating that  the  tank  is  full.  This  device  is 
recommended  by  a  correspondent  of  the 
Engineers'  Review. 


Heavy  manila  paper  coated  with  shellac 
on  one  side  makes  an  excellent  substitute 
for  glass  for  the  sign  painter,  says  the 
Master  Painter.  The  prepared  paper  can  be 
carried  in  the  kit  easily,  does  not  break  and 
is  cheaper  than  the  glass. 
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DRILLINQ  MACHINE  MADE  OF 
SCRAP 

A  smatl  drilling  niaclilne  may  be  made  of 
Bcntp  material  by  any  one  with  a  UttJe  In- 
genultj.  Fur  tlic  one  illustrated  a  piece  of 
an  old  fret  maclilne  was  used  for  tbe  bead 
(A).  An  old  Inthe  bead  stock  wflt  do  as 
well.  Screw  the  part  to  a  piece  of  wood  1 
In.  thick  and  then  screw  the  wood  to  the 
workshop  wall.  Take  a  band  over  pulley  B 
at  the  end  and  over  the  small  pulleys,  C, 
Cu  Cu  and  over  flywheel  D  at  tbe  bottom. 


Place  tbe  sninll  pulley  C,  horizontally  to  give 
the  blind  ii  cood  grip  on  pull<T  U-  Tap  tbe 
end  of  s[)lndle  K  to  fit  a  drill  ehuek  off  of  a 
amall  level-wheel  drill.  Arrnnse  the  table 
feed  of  the  drill  as  fotlowa: 

Procure  n  piece  of  hard  wood  to  project 
a1)out  3  In.  beyond  spindle  E.  which  may  1)0 
of  any  convenient  Icncth;  also,  proniro  three 
pieces  nf  y,-ln.  Iron— two  to  form  the  guides, 
FF.  and  tbe  other  to  form  tbe  feed-ncrew, 
V  a   ama\l    bracket  to   tbe  waU, 


midway  between  tbe  end  of  ^Indle  E  ud 
the  top  of  tbe  flywheel.  Drill  a  hole  thntiKb 
one  end  of  each  of  the  gnlde-ban^  and  M 
the  other  end  Into  bracket  H  abont  H  hL 
from  the  wall.  Do  not  let  tbem  fo  qnitt 
through.  Bore  two  holes  through  table  J, 
U  In.  from  tbe  edge,  and  pot  a  Inaaa  plate 
each  Bide  of  each  hole  to  allow  the  f4  lo. 
guide-bars  to  slide  throngb  enallj. 

Tap  tbe  third  K-Io-  bar  and  make  two 
nuts  to  fit  It.  Screw  one  not  Dp  to  wltUa 
Ii  la.  of  the  top;  sqnore  the  end  above  tUa 
nut  and  drive  it  Into  the  table  J,  ao  that 
when  tbe  table  1b  put  on  to  the  guide-ban 
and  tbey  are  In  their  places,  screwed  to  tbe 
wall  by  a  screw  thnmgh  the  bole  before 
mentioned.  In  one  end,  tbe  feed-screw  G 
comes  exactly  under  the  end  of  the  spindle 
E.  Before  putting  the  table  in  Its  place  get 
an  egg-beater  (one  of  tbe  bevel  wheel  kind) 
and  take  off  tbe  large  cog-wbeel  and  one  of 
the  small  ones.  Bore  a  hole  tbrongh  the 
large  wheel  so  that  It  will  slide  easily  over 
tbe  screw  G.  Now  turn  a  wooden  disk  the 
same  slse  as  the  large  wheel  and  cut  a  bole 
In  It  to  fit  tbe  nvt  on  tbe  feed-screw. 

Screw  tbe  large  wheel  on  top  of  this  disk 
<cog8  upward)  und  put  the  nnt  into  tbe 
square  bole  In  the  wooden  disk,  and  screw 
a  small  brass  plate  on  the  opposite  aide  of 
the  cog-wbeel  to  keep  tbe  nnt  In  Its  place. 
Bore  a  hole  In  the  bracket  at  tbe  same  dis- 
tance from  the  wall  as  the  hole  for  tbu  feed- 
screw in  tbe  table  J.  Screw  the  cogwheel 
and  disk  on  to  tbe  feed-screw  G,  oi:d  iiass 
tbe  guide-bars  through  the  hole  in  tbe  table 
J,  and  pass  tbe  feed-screw  through  tbe  hole 
In  the  bracket  and  screw  tbe  guide-bars  to 
tbe  workshop  wall,  but  put  a  V61n.  washer 
on  the  screw  between  the  wall  and  guide- 
bar.  Take  the  small  cog-wbeel  otf  the  egg- 
Iwatfr  and  St  It  to  an  asle.  The  l>eBt  way 
of  duin;;  this  Is  to  pet  a  piece  of  wire  slipbt- 
ly  larger  than  the  bole  in  tbe  cos-wbeel. 
Tap  this  for  1  In.,  so  that  It  will  screw  Into 
the  coB-wbeel,  and  make  two  nuts  the  same 
thread.  Those  nuts  must  be  slightly  smaller 
than  the  cog-wbeel.  Screw  one  as  far  ai 
It  will  go. 

Next  screw  on  tbe  cog-wbeel  and  a  nnt 
ontslde  that  Tbe^ie  nuts  must  be  screwed 
up  fairly  tight  to  keep  the  cog-wheel  from 
revolving  on  the  uxle.  Now  cut  off  the  axle 
about  2  In.  from  the  small  cog-wheel  and  fix 
a  piece  of  brass  about  %  In.  by  ^  In.  b7  I 
In.    This  should  be  bxed  as  follows: 

Square  the  end  /t  the  axle  and  drill  tws 
boles  in  the  lira'  i  plate  abont  K  In-  tnm 
each  end.  Into  one  of  these  sepon  a  tmtM 
^KoHit;  ^We  tbe  other  end  on  to  tbt  igRHi 
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Md  of  Uie  szle  and  screw  on  a  small  ant 
ontslde  it  Get  two  small  brass  plates,  and 
bend  over  tbe  bottom  abont  'A  In-i  L-sbaped, 
and  drill  two  small  boles  throngti  tbe  bot- 
tom of  tbe  L  to  screw  down  to  tbe  bracket 
H.  Drill  anotber  bole  on  tbe  otber  side  of 
tbe  angle  to  take  tbe  axle  L.  These  bolea 
sbonld  be  drilled  so  tbat  wben  tbe  brackets 
are  screwed  down  tbe  small  cog-wbeel 
mesbes  witb  tbe  large  one  K.  Put  a  sntall 
wasber  ontside  tbe  plate  between  tbe  han- 
dle and  plate,  and  cog-wbeel  plate.  Now 
•crew  these  plates  to  tbe  bracket  so  tbat 
one  comes  ap  against  tbe  small  cog-wheel 
and  keeps  it  in  place.  Elcrew  the  other  one 
np  against  tiie  handle^  so  tbat  axle  L  has  no 
end  plaj. 

If,  wben  handle  U  la  tamed  to  tbe  left, 
table  J  will  not  come  down  of  Its  own  ac- 
cord, pass  a  piece  of  brass  over  the  large 
cog-wbeel,  K,  and  screw  down  at  each  end. 
Tbe  flywheel  may  be  taken  from  an  old 
sewing-machine,  and  If  it  la  not  qnite  heavy 
enongb,  pnt  a  lead  weight  on  It.  Pass  a 
bolt  throng  tbe  center  of  tbe  flywheel  with 
a  shonlder  on  behind.  This  bolt  sbonld  ma 
thronf^  tbe  workshop  wall  and  a  not  put 
on  from  the  ontstde. 

Pat  a  bolt,  N,  Into  one  of  the  spokes  of 
the  wheel  and  pnt  a  piece  of  thick  iron  wire 
around  this  and  connect  It  to  tbe  end  of  the 
treadle  by  a  screw  at  P.  Uake  the  treadle 
of  wood,  9  In.  by  4  in.  by  1  In.  Screw  the 
iron  wire  on  at  one  end,  not  tightly,  bnt  so 
it  can  move  a  little  each  way.  Swing  tbe 
treadle  in  the  middle  by  two  screws,  pass- 
ing through  small  metal  plates,  R,  R,,  at 
each  aide.  A  machine  like  this  was  rigged 
up  by  a  correspondent  of  the  Model  Engi- 
neer, London,  and  worked  very  eaUsfafr 
torlly. 

TO  aiLD  ON  OLASS 

Thinly  coat  tbe  places  to  be  glided  with 
a  saturated  borax  solution  on  which  lay  the 
gold  leaf  and  press  down  well  and  nnlform- 
ly  with  cotton  wool.  Heot  the  glass  over  n 
spirit  flame  until  the  borax  melts  and  allow 
to  oool  olf. 

If  the  glass  Is  to  be  decorated  with  gilt 
letters  or  designs,  paint  the  places  to  bp 
glided  with  water-glass  solution  of  40  de- 
grees, lay  on  the  gold  leaf  and  press  down 
uniformly.  Then  heat  the  object  to  86  de- 
grees Frabrenhelt,  bo  that  it  dries  a  little; 
sketch  tbe  letters  or  flgnres  on  with  a  lead 
pencil,  etase  tbe  superflnons  gold  and  allow 
tbe  article  to  dry  completely  at  a  higher 


HOW  TO  MAKE   A    CHIMB    STBAM 
WHISTLE 

Procure  a  piece  of  seamless  brass  tubing 
8  In.  long.  4  in.  In  diameter  and  1/16  in.  or 
less,  thick.  Have  cast  a  bowl,  B,  4  in.  in 
diameter,  and  with  a  place  in  tbe  bottom  for 
Inserting  a  l-ln.  pipe.  Also  have  cast,  or 
make  yourself,  a  disk,  A,  3%-ln.  In  diameter, 
allowing  1/16  in.  between  tbe  edge  of  the 
disk  and  the  bowl  for  the  escape  of  the 
steam  that  strikes  the  bell.  Then  get  b  ^In. 
bolt,  C,  10  in.  long,  threaded  on  both  ends 
and  with  three  slots,  Just  wide  enough  to 


Honw-Mada  SUmb  Wbtotto 


fit  sheet  brass  partitions  for  cells  running 
Its  entire  length  into. 

Cut  the  tubing  Into  thirds  by  dividing  It 
up  as  Indicated  In  tbe  sketch,  and  use  sheet 
brass  for  forming  the  cells,  soldering  it  in. 
Let  one  cell  be  4ti  In.  high,  D;  one  5%  in. 
high,  E;  and  the  other  S  In.  high.  Put  a 
brass  cap  4  1/16  In.  In  diameter,  threaded,  on 
the  top  and  use  an  acorn  or  other  ornament 


to  e 


i  It. 


To  make  the  valve  drill  a  hole  throngh  the 
bottom  of  a  l-in.  check  valve,  and  stick  the 
stem  of  check  through  the  hole,  as  shown 
fn  the  sketch.  Put  a  brass  spring  In  be- 
hind seat  or  valve  disk  to  force  It  closed 
after  using,  then  fasten  the  lever  around 
the  vaW«,  a&  sboiwa,  %,'^  "^^tox  4m;£%  ^^ 
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chime  whistle  te  complete.  This  -whlslle 
makes  a  beautiful'  sound  and  can  be  beard 
much  farther  than  the  ordinary  whistle.  Fig. 
2  1b  an  tnsldc  view  of  the  bell,  looking  down 
from  the  top;  Fig.  3  shows  bow  the  disk  la 
fastened  Into  the  bowl. — Contributed  by 
TfaoB.  McGuIre,  Baltimore,  Md. 

TO  SAVE  A  QIRDLED  TREE 

When  a  valuable  tree  Is  girdled  it  may 
pay  to  tr^  to  save  it.  The  following  method 
lias  been  successful.    When,  la  the  spring. 


Smvtag*  airdled  Tr«e 


the  tree  Is  found  girdled,  drive  a  smalt 
chisel  into  the  bark  above  and  below  the 
girdled  portion  as  shown  by  the  dotted 
lines  in  A.  Then  cut  some  large  healthy 
twigs  of  the  preceding  year's  growth  from 
the  top  of  the  tree,  each  n  little  longer  than 
the  distance  between  the  opposite  cuts  In  the 
tree.  Sharpen  both  ends  of  the  twigs  and 
bend  them  until  the  ends  cnn  bo  placed  in 
tbe  cute  as  siiown  at  B.  Press  tbe  twigs  In 
until  they  arc  aa  near  BtrulRht  as  possible, 
BO  that  there  is  a  perfect  union  between  the 
inner  bark  of  both  twig  and  tree.  Four  or 
more  twli;9,  according  to  the  size  of  the 
tree,  sliould  bo  placed  around  It,  Then  cov- 
er the  whole  with  crafting  wax.  If  the 
work  Is  skilfully  done,  says  the  Rural  New- 
Yorker,  the  tree  will  be  completely  cured  in 
a  few  years. 

To  render  ivory  flexible,  Immerse  in  a  so- 
lution of  pure  phosphoric  acid,  sp.  gr.  1.18, 
until  It  partially  loses  Its  opacity;  wash  In 
cold  soft  water  and  dry.  It  will  harden 
again  If  exposed  to  air,  but  may  again  be 
iD«rfo  niiable  by  fmiaerting  In  b^  nixt. 


TANK  TO  KBBP  WATER   FROM 
FREEZINQ 

To  keep  water  from  freeiing  make  m  taik 
of  galranlsed  iron  two  or  three  Inches  nMt- 
rower  at  the  bottom  ttuu  at  Uie  top,  nyi 
tbe  Bural  New-Yorker.  Set  tbe  Iron  tank  la 
a  Irattomlees  wooden  box  and  place  tbt 
whole  directly  on  the  stringers  of  tbe  wtU 
and  plank  up  to  it  on  each  aide.  ProTlde  ■ 
cover  to  tbe  box.  Warm  air  from  tbe  wril 
Btrlklng  the  bottom  and  aides  of  the  tank 
will  keep  tbe  water  warm. 

WELDING  A  PALM  ON  AN  ANCHOR 

Sometimes  an  anchor  with  tbe  pain 
broken  off  as  shown  at  A,  comes  into  the 
Bbop  for  a  new  palm  or  tbe  old  one  to  be 
welded  on.  If  the  break  la  not  even,  trim 
It  a  little  with  tbe  chisel,  flt  a  good  pair  of 
tongs  to  the  palm,  swing  the  anchor  in  the 
crane  (tlils  applies  only  to  heavy  ancbois 
500  lb.  and  up)  and  put  both  enda  of  the 
break  in  tbe  fire  and  beat  them  up. 

Have  a  piece  of  Iron  or  any  old  metal 
about  i  in.  by  1  in.  heated  In  anotber  Are, 
and  when  ready  bring  tbem  all  out,  place 
the  anchor  and  the  palm  together  and  weld 
the  flat  piece  across  the  break.  Tbls  saves 
lap-scarflng  or  rigging.  Torn  tbe  ancbor 
over  and  cut  out  a  V-plece  as  sbown  at  B. 
Now  place  the  ancbor  in  a  clean  Are  (not 
a  hollow  Are),  get  a  good  beat,  fill  in  with 


To  Repair  an 


the  V-piecc  and  flnlsh  ofF  that  side.  Then 
turn  your  piece  over,  cut  away  the  flat  piece 
and  cut  a  V  into  this  side.  You  now  pro- 
ceed the  same  as  on  the  other  side,  says 
tbe  American  Blacksmith,  heating  the  part 
where  V  was  cot,  placing  a  wedge  In  and 
welding  and  flnlshlng.  Yon  will  hare  R 
good  Job  by  tbls  method  U  the  b«t>  an 
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HANDY  DARK-ROOM  LAMP 


For  tbose  who^use  glass  trays  the  dia- 
gram shows  a  convenient  way  to.  rig  up  a 
dark-room     lamp.     S    is    a    shelf    with    a 


^ 


7 


rCJ 


w 


Raby  Lamp  for  Dark  Room 

square  hole  abont  1  in.  smaller  each  way 
than  the  tray  cut  in  it;  C  is  a  piece  of  ruby 
glass  held  by  clamps  to  the  shelf;  R  is  a 
box  which  encloses  the  electric  light;  b  is  a 
switch,  which  may  be  placed  anywhere  con- 
venient; W  are  wires  leading  to  the  light 
When  the  light  is  turned  on  the  negative 
will  show  up  plainly.— Contributed  by  Har- 
old W.  Moffat,  476  Main  St.,  Orange,  N.  J. 


TO  MEND  A  GRINDSTONE 


A  piece  broken  out  of  a  grindstone  can  be 
replaced  by  covering  the  surface  of  the  piece 
and  the  broken  surface  of  the  grindstone 
with  a  strong  solution  of  pure  Portland  ce- 
ment and  water,  then  pressing  the  piece 
firmly  in  position.  Give  plenty  of  time  to 
dry.— Contributed  by  G.  W.  Gander,  Nappa- 
nee,  Ind. 


-•-^ 


BEVELINQ  STAVES  FOR  ROUND 

TANKS 


Many  workmen  make  an  elaborate  process 
of  getting  the  bevel  of  staves  for  round 
tanks.  Much  of  their  work  is  unnecessary, 
says  a  correspondent  of  the  Wood- Worker. 
A  simple  method  is  illustrated.  Take  one 
of  the  pieces  intended  for  a  stave,  set  the 


Beveling  Taak  Staves 


trammel  to  the  radius  used  in  striking  the 
bottom,  or  to  be  absolutely  accurate,  to  that 
of  the  outside  of  the  tank  and  from  a  point 
A  at  one  edge  of  the  stave  strike  curve 
&  Set  tbe  bevel  to  touch  the  two  ends  of 
tktt  eonre  and  it  will  be  correct;  the  usual 


practice  Is  to  set  it  back  a  little  at  C,  so  the 
staves  will  be  slightly  open  on  the  outside. 
When  the  tank  is  wet  the  openings  close  and 
the  staves  spring  to  the  curve  of  the  bottom. 
'• #  > » 

TO  PREVENT  CRACKS  UNDER  WIN- 

DOW  SILLS  IN  CEMENT  BLOCK 

BUILDINGS 


In  erecting  buildings  of  cement  blocks,  the 
blocks  under  window  sills  frequently  crack. 
This  is  because  proper  provision  for  settle- 
ment has  not  been  made,  says  Municipal  En- 
gineering. In  most  cases  the  trouble  is  prob- 
ably due  to  the  settling  of  the  sills  in  full 
bed  of  mortar  when  they  are  first  set  To 
prevent  the  cracking,  in  either  brick  or  con- 
crete construction,  set  the  sills  at  first  with 
joint  full  of  mortar  only  at  the  ends,  leaving 
a  space  under  the  sill  for  the  whole  width 
of  the  window  space.    The  settlement  of  the 
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Sill  with  Open  Joints 

wall  can  then  occur  during  the  construction 
without  bringing  the  breaking  strain  upon 
the  sills.  After  the  work  is  completed  and 
the  settlement  is  presumably  ail  done  fill 
the  open  joints  under  the  sills  with  mortar 
and  thus  finish  the  wall.  No  cracks  will 
then  appear  in  either  blocks,  bricks,  wall  or 
sills  under  ordinary  circumstances,  and  un- 
less there  is  a  great  settlement,  such  as 
would  come  from  insufficient  foundation  and 
bad  design. 


TO  KEEP  WATER  PIPES  FROM 
SWEATING 


Wipe  the  pipe  dry  with  an  old  cloth,  then 
wind  it  with  two  or  three  thicknesses  of 
good  heavy  paper.  Cover  this  wrapping 
with  4 -in.  strips  of  heavy  cotton  cloth.  This 
kink  was  tried  on  100  ft.  of  pipe  and  there 
was  no  further  trouble  from  dripping. — 
Contributed  by  Fred  Connor,  Hydeville,  Vt 

To  prevent  the  annealing  of  metal  above 
the  place  where  heat  is  to  be  applied,  stick 
the  rod  or  band  iron  in  a  potato.— Contrib- 
uted. \>7  T£».  TA..  kXSsXsi^XL^  ^^^CASi^V  '^s^- 
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LOCOMOTIVE  TIRE  AS  PIRB  ALARM'  ^(ESeRVlNa  OLD  5CREWS 


lnei|Wiislva..EflcCtlvc 

In  many  of  tlie  smaller  cities  wbere  ao 
electric  Qre  aiarm  bas  not  yet  been  Inetalled 
worn  out  or  cracked  tires  from  tbe  driving 


Do  not  place  old  nnts,  Bcrewa,  tnn,  wbU 
jou  save  In  tin  boxes.  Tbey  iriU  woon  be- 
come  rusty  and  unfit  for  nae.  A  better  war 
Is  to  keep  them  In  small  larse-neck  bottles, 
says  Uacblnery.  Always  sort  tbe  screws, 
etc.,  according  to  size  and  provide  tbe  bot- 
tles wltb  corks  and  labels. 

WHEN  TO  VARNISH  GOLD  LETTERS 

Wben  gold  leaf  Is  very  tbiD  or  lacgely  sl- 
Icyed  varnish  vUl  protect  It  and  make  It 
wear  longer,  says  the  Master  Painter.  Bnt 
for  leaf  of  good  quality  and  stont  the  m- 
nlsli  Is  unaeslrable.  It  Impairs  tbe  Inatre 
and  Is  apt  to  crack. 

WHEN   THE   HANDS  OP  A  CLOCK 
COME  TOGETHER 

Having  vorked  ont  tbe  little  problem  Id- 
volvod  in  ascertaining  the  exact  time  at 
which  the  two  hands  of  a  clock  come  to- 
gether In  making  their  respective  circuits, 
and  thinking  the  Information  might  I>e  suO- 
ctently  novel  to  merit  space  In  your  columns, 
I  submit  the  following  table. 

1  say  this  seems  novel,  because  I  do  not 
rememl>er  ever  tiavlng  seen  it  in  print,  or 
heard  tbe  matter  discussed. 

13  o'elook 
B  miD.  IT,^  tee.  put    I      " 


r  Novel  PIre  Atarm; 


wbeclfi  of  Incomotivea  are  used  In  place  of 
Are  bells.  The  coHt  is  Icsh,  the  sound  Is  very 
penetrntlnK  anil  is  uuliko  a  bell.  For  many 
years  MarenEo,  Hi.,  used  one  of  these  tlrea 
before  nlarm  boxes  were  put  In.  W.  F. 
Mend  of  that  place  furnlBties  a  skelcb  wblcli 
will  Indicate  the  manner  of  ereetlns  the 
tower,  which  In  this  rase  was  on  top  the  Are 
engine  house.  The  tire  was  bunff  by  an  Iron 
ring  from  a  cross  piece,  but  some  towns 
erect  a  20  or  30  ft.  tower  on  the  ground. 
The  striker  has  an  Iron  ball  at  each  end, 
with  two  wires  passing  down  to  the 
ground  floor  one  of  which  Is  grasped  by  each 
band.  By  this  means  more  rapid  strokes  can 
be  sounded  than  on  a  bell. 


LOCATING    BEARINGS   FOR 
SHAFTING 


Shop  Notes  for  1906  and  1906  are  a  gold 
"f  foformatlou    to  any  mecb&uic. 


Kvery  master  mechanic  knows  how 
troublefome  It  often  Is  to  tell  In  advance 
the  exnct  location  of  tlie  bearings  for  a  new 
line  of  shafting.  To  overcome  this  have  the 
Khaftlnc  keysieated  the  entire  length  and 
then  till  tbe  ite.Twa.vs  when?  the  besringa 
come  with  babbitt,  after  tbe  line  Is  In  place. 
Another  advantage  In  this  Is  that  additional 
pulleys  can  he  placed  at  any  tlniei  Uae  bab- 
bitt of  a  different  grade  from  that  In  tha 
boxes.— Contributed  by  F.  C  PnUni,  Hitfe- 
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SHOP  NOTES 


A  BOLTlNa  KINK 

A  good  way  to  bolt  a  plate  or  angle  iron 
to  some  other  Btrnctoral  piece,  baring  bolta 
In  It  but  so  abort  tbat  tbe  nuts  come  Just 
flush  with  the  ends,  and  where  you  cunnot 
take  the  bolts  out  to  put  in  longer  ones, 
la  as  rollowd: 


Udnf  Sbort  BdIU 

Coqntenitnk  the  holes  In  the  plate  or  an- 
gle  to  be  bolted  on,  then  screw  the  nuts 
on  an  old  bolt  and  grind  them  down  taper 
to  fit  the  countersunk  holes.— Contributed  by 
Thos.  Mclntyrc,  i07  Root  St.,  ChlMgo,  III. 


GOOD  FLOOR  POLISHES 

1.  Put  a  small  quantity  of  spermaceti  tn 
a  saucepan  on  tbe  fire  and  mix  with  it 
enough  turpentine  to  make  It  fluid.  Apply 
to  the  floor  a  tbin  coat,  oBlng  n  piece  of 
Oonnel  for  the  purpose.  Rub  with  drj'  flan- 
nel and  brush  the  same  way  oak  stains  are 
bmshed.  The  rubblng'and  brushing  process, 
aays  the  Prnetlcol  Carpenter,  take  a  long 
time,  if  properly  done. 

2.  Dissolve  ii  lb.  potash  In  3  pts.  water 
in  a  saucepan  on  the  fire,  and  when  the 
water  bolls  throw  In  1  lb,  beeswax  cut  up 
Into  small  pieces.  Stir  until  the  wax  is 
melted.  If  the  polish  Is  too  thick  wbeu 
cold,  add  more  water.  Apply  with  a  brush, 
painting  tbe  boards  evenly,  and  when  dry 
mb  with  flannel  tied  on  the  end  of  a  broom. 


TO  MAKE  A  RIVET  SET 


fl 


To  make  a  useful  rlret  set, 
take  a  square  head  bolt,  cut  it 
off  4  In.  from  tbe  head  and 
drill  a  A-in.  bote  In  the  bottom. 
—Contributed  by  Wm.  T.  Acker- 
man,  1311  Stockton  St.  Baltl- 
man,  JaO. 


HOW  TO  CUT  A  BELT 


If  one  lacks  the  rcKulnr  tools  for  cntting 
a  belt  a  good  Job  may  be  accomplished 
with  only  a  knife,  a  viae  and  a  block  of 
wood.  The  wood  should  he  the  same  width 
as  the  belt  or  a  little  wider  and  should 
be  fastened  In  the  Tlse  ahont  %  In.  below  tbe 
top  of  the  Jaws.  Drive  the  knife  in  the 
wood  making  the  distance  between  the  Jaw 
of  the  vise  and  the  knife  blade,  tbe  r»- 


V  to  Cb:  •  Bell 


quired  width  of  the  belt.  Then  draw  the 
belt  through  as  shown.— Contributed  by  J. 
J.  Hunzther,  Cleveland,  0. 


A  JIQ   FOR   FILINQ   SMALL  WORK 


For  the  benefit  of  bench  men  or  any 
one  who  has  to  file  amnll  work  requiring 
a  perfectly  flat  surface,  the  following  device 
Is  described. 


JlB  tor  FlIlDK  Small  Work 


A  block  B,  similar  to  those  generally  used 
tor  filing  small  work.  Is  mounted  In  a  frame 
F  by  thumb  screws  S  which  allow  the  block 
to  swing  and  thus  prevents  roundlne  th* 
exkOa  ot  tt«  -wait.   TSia  ■».«»»«»*  ■««»»  ^ 
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hns  a  slUling  rod  R  with  a  hole  in  the  cen- 
tre II  to  receive  the  pointed  thumb  screws 
S,  the  rod  R  boiu;;  adjusted  and  held  in 
place  by  the  thumb  screws  T. 

The  fnime  F  may  be  either  of  wrought 
or  cast  iron,  and  should  have  screw  holes 
in  the  bottom  to  fasten  it  to  the  bench. 
The  wood  block  B  is  lltted  with  pins  to 
hold  the  work.  The  adjusting  plate  A 
can  be  made  of  brass  or  cast  iron  and  the 
nxl  R  and  thumb  screws  S,  T  are  made  of 
steel.— Contributed  by  (;.  D.  B.,  Springfield, 
Mnss. 


HOW   A  STEAM  TURBINE  WORKS 


♦-•- 


SOLDERING  IRON  HOLDER  FOR 
BLOW  TORCH 


A  device  for  heating  soldering  irons  very 
quickly  and  with  little  fuel  consists  of  a 
sheet  iron  pocket  A,  Fig.  1,  and  a  ^-in.  stove 


Holder  For  Heating  a  Soldering  Iron 

bolt  B  for  fasten  hi  jr  to  blow  torch.  Cut  a 
piece  of  No.  18  sheet  iron  to  the  shape  shown 
In  Fig.  2  and  drill  holes  for  the  i^i-in.  stove 
l)olt  as  shown.  Bend  the  sheet  iron  as 
shown  in  Fig.  ]  and  fasten  to  the  burner, 
and  the  heater  is  complete.— Contributed  by 
G.  L.  Ilou'^nian,  Prattville,  Mich. 


#  > » 


HOW  TO  SENSITIZE  SILK 


Prepare  a  solution  by  iiouring  10  oz.  boil- 
ing wat4T  on  50  gr.  aninioniuin  chlori«le  and 
30  gr.  Iceland  moss:  allow  to  become  nearly 
cold,  then  filter.  Soak  the  silk  in  this  solu- 
tion for  15  minutes,  let  it  dry,  then  sensitize 
it  by  soaking  for  another  15  minutes  in  a 
silver  nitrate  solution  (20  gr.  to  the  ounce) 
with  a  little  nitric  acid  added.  Dry  the  sen- 
8ltiz(Hl  silk  in  the  dark  mom  nnd  treat  pre- 
cisely as  P.  O.  P.  To  obtain  good  results 
tbe  priatlng  ahojjld  be  very  dark. 


The  turbine  mode  of  propulsion,  which  is 
so  rapidly  finding  favor  as  a  marine  pro- 
peller, is  most  aptly  described  by  the  well- 
known  figure  of  a  pinwheel,  says  Marine 
Journal.  The  turbine,  in  fact,  is  a  series  of 
pinwheels,  one  behind  the  other,  fixed  to 
a  shaft  which  turns  with  them.  Xow  ererj- 
one  knows  that  when  a  pinwheel  is  blown 
upon  it  revolves.  For  this  motion  in  tbe 
turbine  a  Jet  of  steam  is  employed.  Fixed 
to  the  inside  of  the  cylinder  in  which  the 
propeller  revolves  is  a  series  of  stationary 
blades  projecting  into  the  space  between 
each  wheel  and  set  at  such  an  angle  that 
they  will  deflect  the  stream  of  steam  to 
strike  the  propeller  at  an  angle  which  will 
give  the  most  force. 

The  Parsons  turbine  consists  of  a  cylin- 
drical case  with  numerous  rings  of  inwardly 
projecting  blades.  Within  this  cylinder, 
which  is  of  variable  internal  diameter,  Ib  a 
shaft  or  spindle,  and  on  this  spindle  are 
mounted  blades,  projecting  outwardly,  by 
means  of  which  the  shaft  is  rotated.  The 
former  arc  called  fixed  or  guide  blades,  and 
the  latter  revolving  or  moving  blades.  Tbe 
diameter  of  the  spindle  is  less  than  the  in- 
ternal diameter  of  the  cylinder,  and  tlms  an 
annular  space  is  left  between  tlie  two.  This 
space  is  occupied  by  tho  blades,  and  it  is 
through  these  the  steam  flows.  The  steam 
enters  the  cylinder  by  means  of  an  annular 
port  at  the  forward  end;  it  meets  a  rine 
of  fixed  guide  blades  which  defiects  it  so 
that  it  strikes  the  adjoining  ring  of  moving 
blades  at  such  an  angle  that  it  exerts  on 
them  a  rotary  impulse.  When  the  steam 
leaves  these  blades  it  has  naturally  been 
deflectcHl.  The  second  ring  of  fixed  blades 
is  therefore  interpostnl,  and  these  direct  the 
steam  on  to  the  second  ring  of  rotating 
blades.  The  same  thing  occur.-*  with  suc- 
cei>ding  rings  of  guide  and  moving  blades 
until  the  steam  escapes  at  the  exhaust  pas- 
sage 

TO  REMOVE  BROKEN  SECTIONS 
FROM  A  MOWER  SICKLE 


Place  the  sickle  in  a  vise  with  the  pointi> 
of  sections  down.  Screw  the  vise  up  tight 
enough  so  the  sickle  bar  will  not  go  tlirougb. 
Then  with  a  heavy  hammer  drive  tbe 
broken  sections  straight  down.  One  ctMki 
will  remove  each  section,  if  properly 
— CQii\x\\>M\.^  \>^  J.  J«  Hogan,  Panwll, 
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SIMPLE  TELEPHONE   LINE   USING 

RECEIVERS  FOR  TRANS- 

MITTERS 

Ao  ordinary  telephone  receiver— tlie  ear 
piece — can  be  used  for  puipoees  of  tranamlt' 
tlDg  and  receiving  on  lines  of  reasonable 
distance^    In  tblB  case  a  pusb  button  and 


No 

call  bell  must  be  Instslled  at  eacb  end  of 
tbe  line  vltb  wblcb  to  make  tbe  call.  A 
reader  trrltes  as  follows:  "I  bave  alwaj^B 
been  Interested  In  7onr  sbop  notes  and  am 
sending  you  a  diagram  tor  a  simple  tele- 
pbone.  It  consiets  of  two  receivers,  Into 
wblcb  tbe  words  are  spoken  and  beard  al- 
ternately, and  a  ringing  attacbment.  It 
gives  very  good  results,  as  I  bare  one  to  a 
friend's  bonse  aomo  500  ft.  away,  wblcb 
works  as  well  as  tbe  larger,  complicated 
telepbones.  Anyone  can  easily  put  up  a  line 
and  make  tbe  connections  by  following  tbe 
diagram  sbown.  A  2-wlre  line  Is  required, 
also  grounding  at  each  end.  In  the  dla^am, 
A,  A,  are  the  Hue  wires;  B,  B,  receivers 
which  also  serve  as  transmitters;  C,  C,  call 
bells;  D,  D,  push"  buttons;  E,  E  batteries; 
and  F.  F,  the  ground  connections.  Tbe  cost 
of  sncb  a  line,  say  EOO  ft.,  is  about  as  fol- 
lows: 1,000  ft.  No.  14  ealranized  Iron  wire, 
76  cents;  2  receiver^  fl;  2  sets  call  bells. 


wire,  66  cents.  Total,  t3.43.— Contrlbnted  by 
Edward  Band,  1232  Wrigbtwood  Ave.,  Chi- 
cago. 

REPAIR   FOR  LARGE  HOLE  IN 

OUTER  CASING  OF 

AUTO  TIRE 

The  materials  required  are  a  piece  ot  old 
outer  casing  for  the  patch,  of  length  and 
thickness  according  to  the  size  of  the  hole; 
a  lacing  needle,  nnd  a  piece  of  cord  or  tape 
to  lace  the  pntch  on  with. 

Trim  the  ends  of  the  patch  so  It  will  fit ' 
evenly  on  tbe  tire  and  punch  lacing  holes 
In  the  sides  so  It  can  be  laced  over  the 
tire,  Tbe  outer  casing  and  patch  should 
be  the  same  diameter.  Put  the  patch  over 
the  tire  and  lace  as  tight  as  possible,  then 


put  the  tire  on  the  wheel.    Fig.  2  shows  the 
patch  laced  on  tbe  tire. 


HOME-MADE  FOOT-POWER  SAW 


Ri.dB«u>  Hard  Work  to  ■  Mlalmnm 


pnab  buttons  and  four  batteries,  |1.02;  IS 
laaolaton  and  100  ft   No.  18   annundatoi 


Instead  of  being  a  back-breaking,  tedious 
hardship,  sawing  wood  may  be  made  a 
pleasant  exhilarating  ex- 
erelse.  Any  person  with 
even  n  slight  knowledge 
of  tools  can  make  a  foot 
power  sow.  The  Illus- 
tration will  aufflcientty  ex- 
plain how  it  Is  done.  My 
mafliine  was  constructed 
from  an  old  bicycle  frame 
and  buck  enw.  the  recipro- 
catlug  motion  being  ob- 
tained by  the  uae  of  a 
craok  pin  and  connecting 
rod  na  shown.  Tbe  upper 
lever  raises  nnd  lowers  the 
saw  nnd  the  lower  lever 
clamps  the  wood  in  position.— Contributed  by 
E.  Ponton,  Northampton,  Mass. 
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SHOOTING  OFF  AIR  PISTONS 


HOW  TO  OALVANIZB  IRON 


When  8trir«i«lLg  an  air  pump  for  oTer- 
haxilin?.  it  1$  ofteii  «li£*-u!t  to  remove  the 
air  piston.  A  <»rr*[-sxN»a«ieat  *jt  Railway  and 
Locomotive  Eiiffine*-rin2  sLtHjts  it  off. 

The  devif:e  which  w;is  used  with  S-ln.  and 
9^2- in.  air  pump?  conMst^  of  a  block  of  ma- 
chine steel  2^  in.  square  by  7^  in.  long. 


For  Shootlof  off  Air  PUtoos 

haying:  two  :i-in.  holes  5^  In.  apart  for 
%-in.  bolts  and  a  hole  1\^  in.  in  diameter 
and  11,3  in.  dei*p.  with  fuse  hole  drilled 
through  in  tho  L-entor  of  the  block  to  hole 
for  the  end  of  the  piston  rod  to  slip  in.  Then 
a  thimble  full  of  gunpowder  and  a  leather 
wad  with  some  paper,  if  necessary,  is 
rammed  in.  The  block  is  lK>It(Hl  up  to  the 
air  piston,  some  powder  is  put  in  the  fuse 
hole  and  touched  off  with  a  hc*ated  rod. 

The  piston  will  be  removed  without  burr- 
\nK  the  threads  or  breaking  anything.  It  Is 
w<fll  to  sot  ui»  a  block  to  keep  the  piston 
from  goin^  too  far. 


AN  UNBREAKABLE  S-WRENCH 


Forge  down  a  picte  of  old  buggy  spring 
as  at  A,  thfn  work  It  on  the  edge  of  an 
anvil  to  a  diamond  shape  by  stoving  as  at 
H.  IMmch  a  hole  in  each  diamond-shaped 
part  a  little  in  front  of  the  center  and  cut 
out  to  e<lge.    Drive  in  a  punch  to  spread  the 


u  o 


6 


o 


Durable  S- Wrench 

Jaws,  and  bond  one  each  way  sideways  and 
work  to  shape  on  the  edge  of  the  anvil. 
Bend  back  straight  and  finish  on  the  hardy, 
b»avlng  Jaws  with  a  diamond  comer  as  at  C. 
Tills  wrench  will  not  break  as  those  made 
in  the  usual  way  (P)  often  do.  I  And  that 
old  springs  mak«*  the  liest  wrenehes.—Con- 
tiibaUd  Iff  0.  V.  Simpson,  Hersman,  IW. 


The  two  general  methods  of  galTanliliic 
are  the  dipping  process  and  the  electro- 
plating process.  The  dipping  process  is  tlie 
one  generally  used,  as  it  protects  the  iron 
and  prevents  it  from  msting  to  a  greater  ex- 
tent than  the  electro-plating  method.  There 
are  some  articles,  however,  wliich  require 
electro-plating,  especially  when  a  very  thin 
coating  of  zinc  is  required. 

In  the  dipping  process  the  article  is  tint 
dipped  in  a  solution  of  sulphuric  acid.  It 
is  then  placed  in  a  solution  of  liydxochk»rlG 
acid,  and  after  drying  is  immersed  in  tiie 
molten  zinc.  C6mpressed  air  lifts  are  gen- 
erally used  for  handling  large  work,  and 
small  articles  are  sometimes  placed  in  per 
forated  ladles.  The  troughs  for  holding  the 
acids  are  usually  made  of  wood,  and  tbe 
tanks  for  melting  the  zinc  are  made  of  steel 
1  in.  or  more  in  tliickness.  The  melting  if 
usually  started  with  lead,  which  melts  first 
and  surroimds  the  zinc.  This  saves  time  in 
melting  and  prevents  over-heating  the  tank. 

This  process  is  very  wasteful,  as  the 
amount  of  zinc  deposited  on  the  work  is 
only  about  53%  of  tliat  put  into  the  tank. 
Of  the  remaining  zinc  about  80  to  40%  ifl 
converted  into  dross;  15  to  20%  oxidizes  and 
rises  to  the  surface;  and  5%  or  more  evap- 
orates. 

The  dross  Is  an  alloy  of  zinc  and  iron  and. 
1»eing  heavier  than  zinc,  sinks  to  the  bottom 
of  tlM»  tank  and  is  often  very  difficult  to  re- 
move. It  is  sold  at  a  considerable  loss  and 
is  usihI  in  making  zinc  oxide  for  paint.  The 
skimmings  are  also  sold,  but  the  evaporated 
portion,  of  course,  is  a  total  loss. 

A  new  process  for  galvanizing  has  i)een 
perfected  lately  which  will  probably  l>e  les-s 
wasteful  than  the  one  described.  The  new 
process  Is  as  follows:  Pickle  the  article  to 
be  pilvanlzed  for  a  few  hours  in  a  solution 
of  1  part  of  sulphuric  add  (concentrated) 
in  100  parts  of  water.  I'^se  a  wooden  or 
I.on-eIain  vessel  for  this  process.  Then 
scour  the  article  with  a  ]»msh,  wash  well 
and  place  in  a  solution  of  lime  and  water 
until  ready  for  the  giilvanizlng  process. 

Just  before  galvanizing  Immerse  the  arti- 
cle fn  a  solution  of  zinc  chloride  and  am- 
monium chloride  until  bubbles  appear  on 
the  surface  of  the  metal.  To  make  this  so- 
lution place  zinc  In  hydro-chloric  acid  until 
no  further  action  takes  place,  decant;  and 
add  sal  ammoniac.  Dry  the  metal  with  the 
film  of  bubbles  on  it  on  a  heated  Imi  pMe; , 
then  place  In  a  bath  of  hested  iliie. 
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dnc,"  wanu  the  Model  Engineer,  LondoD, 
and  to  prevent  the  oxidation  of  tbe  mebil 
place  either  some  sal  ammoniac  or  charcoal 
on  the  Bnrface.  Withdraw  the  article  from 
the  molten  metal  and  beat  It  to  remOTe  the 

Tbifl  process  Is  excellent  for  fltUngs  used 
for  rachte,  water  motors,  etc.,  as  Iron  cast- 
ings thus  treated  will  resist  the  action  of 
water  for  a  considerable  time. 


TIME  FIRE  KINDLER  FOR  COOK 
STOVE 


TlH*  LIghtar  lor  Coak  Stav« 

stiff  tin,  so  that  the  match  will  be  drawn 
against  It  when  the  rod  la  throw-n  by  the 
spring. 

Solder  a  nail  (D)  to  the  key  of  an  alarm 
clock  and  place  the  clock  on  a  shelf  near 
the  stove.  Under  the  shelf  nse  three  screw 
eyea  (E  E  E)  to  bold  a  perpendicular  rod 
<F)  connected  with  the  stove  rod  as  shown, 
and  with  the  alarm  bey  by  a  stout  cord  (G). 

Set  the  alarm  for  the  time  you  want  the 
Are  kindled  and  have  the  kindling  device 
In  readiness,  as  lllnstrated.  When  the 
alum  nms  down  It  will  wind  the  cord  G 
«D  t&e  nail  D  attached  to  the  key  and  tfans 
poU  nd  V  off  oC  the  end  of  rod  B,  wblch 


will  be  thrown  by  the  spring  and  so  strike 
the  match.  A  piece  of  paper,  or  other 
easily  inflammable  material,  should  lie 
placed  near  the  match  so  the  flame  wilt 
catch.— Contributed  by  O.  E.  Vessels.  313  E. 
Yorwood  St.,  Indianapolts,  Ind. 

TO  KEEP  SHAFTINQ  BRiatlT 

A  good  way  to  keep  shafting  bright  Is 
to  cut  rings  either  of  fibre  or  leather  and 
put  two  between  each  hanger  and  pulley— 
or  three  If  they  are  very  far  apart.  The 
ring  (A)   can  be  put  on  the  shafting  (C) 


An  alarm  clock  can  be  connected  up  to 
light  a  fire  in  the  cook  stove  at  the  time  de- 
sired, and  thus  save  one  getting  up  before 
the  kitchen  Is  heated. 

Drill  two  boles  In  the  stove  and  screw  In 
two  eyes  (A  A),  then  place  a  rod  (B)  with 
a  spring  in  the  eyes  at  shown.  In  the 
«Dd  of  this  rod  drill  a  bole  to  receive  the 
match.  If  the  match  Is  too  small  to  stay 
in,  use  a  wedge  to  hold  It.  On  the  eye  In 
the  middle  of  the  stove  solder  a  piece  of 


Leatfaar  Rinii  Keep  Sbatllog  Bright 
by  cutting  a  slit  (B)  in  one  side.    When  the 
shafting  is  In  motion  the  rings  travel  back 
and  forth  on  it-Contributed  by  W.  J.  Siat- 
tery,  Emsworth.  Pa. 


TO  ENAMEL  ALUMINUM 

A  coating  for  aluminum  ware,  aiming  to 
produce  a  coloring  of  durable  character  or 
In  rendering  the  surface  adnpted  to  enamel- 
ing can  be  obtained  by  n  process  patented 
in  Germany,  according  to  Metallurgle,  by  a 
Mr.  Lang.  The  surface  Is  covered  in  the 
first  instance  with  a  solution  of  a  quick- 
sllver  compound— as,  for  lustance,  chloride  of 
mercury— and  by  this  means  a  coating  of 
iiluQiinum  amalgam  Is  obtained.  After  this 
Ik  removed  n  very  active  process  of  oxi- 
dation of  the  surface  Is  said  to  take  place, 
which  action  may  be  Interrupted  by  slronji 
heating,  and  the  aluminum  oxide  will  sen-e 
an  a  foundation  for  the  enamel.  If  during 
the  process  of  oxlijntion  the  itietnl  Is  ex- 
posed to  the  action  of  chromic  ncld  or  other 
suitable  chromntes  or  to  some  other  readily 
reducible  substances,  these  compounds  ore 
ot  once  reduced.  The  action  of  heat  may 
bIho  be  employed  to  give  different  colorpil 
coatings,  and  the  colors  obtained  may  Ix* 
gray,  green,  brown  or  black.  They  are  salt" 
to  resist  the  action  of  Are  and  render  tt 
alumlaom  more  dlflLcnlt  to  melt. 
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DEADENING  THE  SOUND  OF  AN 

ANVIL 


CONTINUOUSLY  RINOINO 
BUR0LAR  ALARM 


If  the  anvil  block  is  wider  than  the  base 
of  the  anvil,  hew  it  down  to  fit,  then  bore 
a  %-ln.  hole  through  the  block  10  or  12  in. 
from  the  top.  Make  four  %-ln.  bolts  with 
%-ln.  eyes  and  a  %-in.  l>olt  long  enough  to 

go  through  the  block 
and  take  two  ejebolts 
on  each  side.  Make 
yokes  of  %  by  1  in. 
stock  and  punch  or  drill 
^-in.  holes  in  each  end. 
Measure  the  anvil  so 
as  to  have  the  bolts 
hug  it  closely;  put  the  ^4-1d-  bolt  through 
the  block,  slip  on  the  eyebolts,  put  on  the 
clamps  and  nuts  and  tighten  up.  A  cor- 
respondent of  the  American  Blacksmith 
who  devised  this  method,  says  that  it  will 
both  hold  the  anvil  securely  and  effectually 
deaden  its  ring. 


CUTTINQ  WINDOW  QLAS5 


When  a  pane  of  glass  is  broken  and  you 
have  no  light  to  fit,  a  larger  glass  can  be 
cut  to  size  by  the  following  method: 

^loisten  a  cloth  with  vinegar  or  turpen- 
tine and  wot  the  light  where  you  intend  to 
cut  it.  Break  off  a  piece  of  a  triangular  file 
and  proceed  as  with  a  glazier's  diamond. 
Double  A  glass  can  be  cut  successfully  in 
this  way.— Contributed  by  F.  Knospe,  Cly- 
nian.  Wis. 


TO   KEEP  STEAM   HOSE   FROM 

BLOWING  OFF  WHEN  TUBES 

ARE  BLOWN 


Tbroad  our  nid  of  a  piece  of  %-\n.  pipe, 
6  or  8  in.  long,  and  heat  the  other  end  as 
hot  as  po8sll)lo  without  burning.  Put  the 
pil)o  over  the  horn  of  an  anvil  and  pein  with 
a  light  hammer  to  a  bell  shape,  as  at  A  in 


^^[P-^W  ■  »  ■■  ■  l^^-T^^^W^F^ 


^^::^>S^^^^ 


■ 


Pipe  Pelned  to  Prevent  Hof  e  Blowing  off 

the  sketch.  Work  the  pipe  into  the  hose 
and  put  on  a  good  fitting  clamp,  as  at  B. 
The  h:inler  it  pulls,  says  the  Engineer's 
Review,  the  tighter  it  will  get.  Couple  the 
hose  to  the  steam  pipe  witli  a  dart  union, 
wlili-h  makes  an  excellent  hose  coupling,  and 
caD  }}e  screwed  tight  with  the  hands. 


A  continiioiiBly  ringing  burglar  alarm  Is  a 
very  simple  affair/  the  only  addition  to  the 
ordinary  alarm  being  a  one-point  switdi 
(which  may  be  home-made)  and  a  little 
wire,  so  if  one  has  an  alarm,  this  may  be 
made  without  extra  expense. 

Cbnnect  up  the  alarm,  battery  and  bell  hi 
the  usual  manner,  but  shunt  in  the  one- 
point  switch.  A,  as  shown  in  the  sketch. 
Then  nearly  close  the  switch  and  fasten 
the  movable  end  to  the  tapper  of  the  bell 
by  means  of  a  small  copper  wire  soldered 
to  it  and  a  piece  of  string.  (The  string 
should  not  be  omitted,  for  the  switch,  which 
works  very  easily,  might  be  pushed  off  con- 
nection by  the  stiff  copper  wire.) 

The  arrangement  that  starts  the  alarm 
ringing  is  seen  at  the  left.  If  a  burglar 
in  entering  pulls  the  string  the  pivoted  lever 
B  will  make  contact  with  terminal  C  at  one 
side  and  the  bell  will  ring;  and  If  in  en- 
deavoring to  stop  the  alarm,  he  cuts  the 


Contloaonsly  Ringlag  Alarai 

string,  spring  D  will  move  the  lever  so  that 
it  contacts  at  the  opposite  side  of  the  ter- 
minal and  the  bell  will  ring  on.  With 
the  ordinary  alarm,  should  a  burglar  hear 
the  1)011  lie  need  onlj'  step  Imck  from  the 
string  or  close  the  door  or  window,  if  the 
string  is  attached  to  either  of  them,  and 
the  chances  are  that  the  bell  would  not 
be  heard;  but  a  loud  bell  ringing  c*ontiini- 
ously  is  sure  to  awaken  someone.— Contrib- 
uted by  Jack  Stair,  258  K.  Market  St.,  York, 
Pennsylvania. 

Before  putting  screws  in  soft  wood  fill  the 
holes  with  thick  glue,  or  if  glue  is  not  con- 
venient, put  powdered  resin  around  the  holes 
and  heat  the  screws  before  driving.  Tbe 
Practical  Carpenter  says  this  will  ketp  fbm 
screws  trom  working  loose  under 
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Comnion  Forms  ol  Plpa  Bend 


COPPER  PLATINQ  WITHOUT  A 
BATTERY 

Make  the  plating  solution  by  dissolving  1 
oz.  sulphate  of  copper  (blue  vitriol)  In  6  oz. 
water  and  then  adding  ^  oz.  sulphjrlc  acid. 
Get  a  piece  of  zinc  about  %  in.  thick  and 
2  in.  square  and  solder  to  It  at  Its  center 
one  end  of  a  piece  of  copper  wire  IS  in.  long. 
Then  wrap  a  thick  rag  around  the  zinc, 
tying  It  close.    This  is  the  plate. 

Carefully  clcnn  the  tin,  Iron  or  brass  arti- 
cle to  be  plated,  so  that  It  is  free  from 
grease;  sand  and  soda  Is  good  for  this  par- 


touches  It  will  Immediately  coat  the  metal 
witb  copper,  and  the  longer  you  rub  the 
heavier  the  coating  will  be.— Contributed  by 
Ira  Kmery,  12  E.  Simpson  St.  Dayton,  Ohio. 


TIME  INDICATOR  FOR  PLANTS 


Time  lodlcator  lor  Pianta 
pose.  Now  fasten  the  other  end  of  the  wire 
to  the  article.  The  wire  must  be  bright  In 
order  to  make  a  good  connection.  Dip  a 
^Kmge  In  the  plating  solution  and  mb  It 
•rer  tlw   Article.    Wbererer    tbe   Bolutloa 


The  time  Indicator  Illustrated  was  ortgln- 
allj  used  in  a  mill  to  show  the  actual  num- 
ber of  hours  the  mill  ran  throughout  the 
week.  The  device  could  be  adapted  '  to 
Other  plants  for  the  same  purpose. 

Figure  1  consists  of  a 
speed  indicator,  two  batter- 
ies and  an  eight-day  clock. 
When  the  mill  Is  shut  down 
the  hand  of  the  Indicator 
points  upward  and  when 
the  mill  Is  itt  proper  speed 
the  hund  points  downward. 
A  small  cog-wlipcl,  having 
eight  cogs  Is  fastened  on 
the  hour  stem  of  the  clock, 
says  a  correspondent  of  the 
American  Miller,  and  the 
other  cog  wheel  has  112 
cogs.  The  small  wheel 
turns  around  twice  in  24 
hours,  and  the  larger  one 
makes  one  revolution  In 
seven  days.  A  chart  (Fig.  2)  Is  fastened 
on  the  large  wheel  and  Is  punctured  by 
the  magnet  (Fig.  3)  every  time  the  band 
on  the  indicator  passes  the  button  in  eitber 


POPULAB   HKCHAHI08 


SUBSTITUTE   FOR   BATTERY 
INSULATOR 

fiiifi.'^liiif}'  Uift  jfin-clMiti  iiiMulator  wbleh 
IhPKiInti-fl  it.ir  K\hi-  tfim  tlie  curtntB  in  a  car- 
Uiti  <-7i;ti'l'-r  UatUrry  \it^:<juu:n  iimt  or  broken. 


the  line.    l[>k«  »■  ^*Sgt  tit  ViB-  "t^  >  la- 

Ions  «lth  14  la.  taper  «■  tkat  ktrt  Ur 
tlie  ring  on  tlie  tKMid,  tnacfttac  ftas  A  «■£ 
a  and  drill  bole  H  w  tfe>t  fa  pHrfg  ite 
wadse  Uk  rinc  wm  te  f«rad  a^intc  A 
and  B. 

Bj  harin;  wfrsI  fatria  ^  la.  afmtt.  tiatt 
o(  different  diametcn  aw  be  hetd  ta  ptMe 
on  tlie  board  whiie  ttltag.— CMHtiilmied  Ij 
F.  Clawen,  121  Vine  Su  Barenoa.  OUo. 


HOLDINO  PISTON  RINOS  WHILE 
FILINO 


li,  luurk  liolcii  A  uiul  II 


Ta  Hold  Plitoa  RIh|> 

and  drill  for  K-ln.  pine,  unug  fit.     Do  not 

•'-'"  cli'nr  throiiKli  tlie  Iward.    Make  three 

vinii  large  enoucli  bo  that  when   in 

^  irfJJ  be  A  In-  below  tb«  top  ot 


TEST  WIRES  IN  BOX  ANNEALINO 


Where  the  metted  of  a 
toit  the  pieces  in  ao  Iron  bos  wiib  pow- 
dered charcoal  and  anbjectine  the  vbole  to 
the  heat  of  the  fnmace  for  ■  lensUi  o<  time 
suited  to  the  work  and  then  allovlns  to 
cool  slowly  Is  employed,  test  wiiea  should 
be  nsed  to  determine  when  the  contents  of 
the  box  are  red  boL  The  wires  abonU  be 
A  in.  In  size  and  mn  down  tbroosh  ^i-la. 
boles  at  the  center  of  the  eovtr  of  the  box. 


IsipravlMd  Battery 


ari'i  it  uric  '-uritiot  1>e  jiriNiurfid  riKtit  away, 
lir-r<-  In  n  Kiimi  suliMtlliite.  (iet  a  Imttle  with 
0  fliDJK"  "ti  tiM!  n<>>'k,  )in-ak  the  neck  {A)  off 
mid  limert  tliir  zititr  (it).  TlilM  Insulator  wilt 
III*  JiiMt  »H  K"''<1  )"■  a  iHircelnln  one.— Contrllv 
iitiil  l)y  U".  .1.  f-ljitn-ry,  Knisworth,  Fa. 


Teat  WIrca  In  Bos  AbbmiIbk 

N'one  of  the  pieces  sliould  come  nearer  than 
2  111.  to  the  box  at  any  point  for  If  tlie  box 
\h  c.'iHt-Iron  It  Wilt  take  the  carbon  fnm 
the  Hlecl.  fuiys  the  American  Blacksmith. 

When  the  lant  layer  of  pieces  Is  packed  In 
the  1x>x  iu>  they  do  not  come  too  near  the 
liox  nor  IcsH  than  Vi  In.  of  each  other,  fill 
the  trnx  with  charcoal,  place  the  coyer  In 
position  and  sonl  with  flrc  ciny.  Run  the 
lent  wlrcM  through  the  cover  to  the  bottom 
of  the  box  nml  when  the  fire  clay  Is  dry, 
place  the  l>os  In  the  funince  to  hent.  Give 
It  time  to  bent  tbronKh,  then  remove  one  of 
the  tent  wires.  It  tlie  wire  is  red  hot  for 
Its  entire  lenptb,  the  contents  of  the  box  are 
of  the  right  tcmpornture.  If  the  wire  Is  not 
red  hot,  let  the  Imx  remain  a  time,  then 
draw  another  wire,  proceedinn  this  way  no- 
til  you  pull  a  wire  that  Is  red  hot  Aflw 
a  few  trials  one  will  he  able  to  Kaoge  tba 
yvm-  T«(voin<^  -wUboat  tbe  use  or  tta  wtaft 


POPULAR  MECHANICS 


TBST  POLE  FOR  RURAL  TELE. 
PHONB  LINES 


TOOL  FOR  REMOVING  DENTS  IN 
OUN  BARRELS 


A  test  pol6  at  tbe  city  limits  for  testtng 
ronil  lines  wben  tbere  are  many  of  tbem 
connecting  with  tbe  city  wires  Is  a  great 
convenience,  says  tbe  American  Telephone 
Jonrnal.  Wben  beavy  iron  wire,  is  nsed  for 
tbe  fanners'  Ilaea  It  Is  very  dffflcult  to  make 
B  teat  when  tbe  line  baa  to  be  opened  and 
later  a  splice  made  for  dosing  the  connec- 
tion. 

The  test  pole  should  be  located  at  tbe 
city  limits  end  to  separate  tbe  farmers' 
tines  from  the  city  leads  dcflnitely,  tbe 
wires  sboold  be  dead-ended  upon  double 
grooved  Insnlators.    In  maUng  tbe  dead  end 


A  good  tool  for  removing  dents  In  gun 
barrels  IB  made  of  two  pieces  of  %-lu.  half- 
round  Iron,  one  piece  (B)  3Krln-  long  and 
the  other  piece  (A)  5  In.  loog.    Put  the 


L 

leave  ttie  end  of  tbe  wire  about  1  In.  long 
projecting  from  the  final  turn  of  the  spiral 
used  for  fastening.  To  this  projecting  end 
■older  a  soft  copper  tie  wire  14  In.  long.  Ar- 
range each  of  the  four  ends  terminating 
upon  tbe  two  Insulators  In  this  way.  Tbeu 
Join  tbe  copper  wires  for  tbe  city  and  coun- 
try ends  of  the  line  by  means  of  test  con- 
nectors, to  allow  tbe  line  to  be  quickly 
opened  and  closed  again  after  tbe  test  is 
floished.  The  copper  tie  wire  Is  flexible  and 
can  be  bent  Into  any  desired  form.  It  Is 
also  easy  to  make  a  transposltlDn  at  this 
pole,  if  necessary.  Referring  to  the  lllus 
(ration  the  arrangement  of  tbe  connections 
on  the  test  pole  Is  as  follows:  Line  ties 
B,  C^  have  long  ends  A,  E,  to  which  are  sol 
dered  copper  extensions  D,  F.  Tbe  line  is 
carried  through  by  connector  G. 

To  keep  plaster  of  parts  from  hardening 
ao  qalckiT  mix  it  with  vinegar  Instead  of 
mto*.— Chirdon  M.  Backns,  Hackensack,  N.  J. 
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For  RMBSvIng  Dcnti  1b  Qub  Barrel. 


pieces  together  and  Hie  thera  down  until 
tbey  are  slai:k  at  tbe  muzzle  of  n  I2-az.  guu 
barrel.  Put  a  A-ln.  rivet  In  the  longer  piece 
^  in.  from  tbe  end,  and  In  tbe  short  piece 
drill  a  hole  In  wUich  the  rivotvvlll  fit  loosely 
to  keep  the  pieces  together  tn  tbe  barrel. 

File  the  3^Iq  piece  oval,  as  in  the 
sketch,  and  mate  a  short  taper  wedge  so  as 
not  to  stick  too  tlpht  In  the  spremler.  Now 
place  tool  la  tbe  barrel  opposite  tbe  deut 
(short  piece  next  to  dent),  wflrni  tbe  barrel 
on  a  hot  Iron  at  the  dent,  put  oil  on  the 
wedge  and  drive  wltli  a  light  hammer.  Tbe 
dent  will  come  out  very  easily.  A  good  size 
for  tbe  wedge  Is  about  IS  In.  long  and  made 
of  a  suitable  stock. 

With  a  little  care  and  good  judgment, 
writes  a  correspondent  of  the  American 
Blncksmitb,  vcr^'  bad  donts  can  be  removed 
with  this  tool. 


SCREW  CLAMP  WITH   SPHERICAL 
BEARING 

For  holdinK  objects  that  do  not  present 
parallel  surfaces,  such  as  I-beams,  etc.,  the 
clamp   Illustrated  Is 
useful.     It  Is  made 
of   a   steel    casting. 
Alachiner.v,  and 

tlon  with  stiffened 
^_--  "--^j  ;/  [|  back  and  if  sprung 
E^"""^";]^^  //  II  can  be  brought  back 
^~~^  f^Q  II  //  *"  proper  shape 
w  h  e  n  h  o  t,  like 
forged  ones.  73  e 
spherical  bearltTit  on 
the  nndet  Jaw  allows  all  the  adjcftment 
out  of  parallel  that  Is  ever  IP'  *%  to  ha 
caWejL  Iot, 


POPULAR    UECBANIC8 


CHISEL  FOR  CUTTING  ON   A    LINE 


cold  clileel  can  be  made  of 
iV  or  \<i  Id.  square  tool 
Bteel  vt'ltli  tlip  slope  on  one 
Hide  oiily.  The  bevel  may 
be  in  one  ani^le  or  two, 
as  shown  in  the  alcetcb. 
C  In  eneb  case  Indicates 
the  <'iit(lnK  edge.  This 
cbisel  in  eBpecially  nsefal 
for  cutting  on  a  line.  In 
cutting  sheet  metal  the 
workman  can  see  his  line 
perfectly  as  lie  proceeds.— 
Contributed  by  Cecil  Mar- 
shall. Don-ngtac,  Mich, 


A  B 


SUCCESSFUL  LUBRICATINQ 
SYSTEM 

The  illnstratluu  shows  a  self-lubrlcatlng 
sy.''lem  rlpged  up  by  myself  for  an  engineer 
who  has  used  it  successfully  for  the  past 


Stmpig  LnbrlcatlDg  System 

five  months  and  claims  that  It  works  like 
a  charm.  The  roserrolr  is  tilled  with  oil, 
then  the  slenm  Is  turned  on  slowly  and  ns 
Ibere  is  no  perfect  circulation.  It  condenaea 
U  UiG  bottom.  The  oil,  being  lighter  tban 
Water,  floats  on  top,  while   tlie   iireasuTe 


keepa  raising  the  water  and  at  the  wmt 
time  forcing  the  oil  throngh  the  feed  plpn 
to  the  Inbrlcatora  and  oil  cupa.  The  connec- 
tions to  the  Inbrlcatora  and  oil  cnpa  »» 
made  with  %-ln.  pipe  with  a  valre  doM 
near  cup. 

The  parts  Indicated  Is  the  sketch  are: 
A,  piece  of  4-ln.  pipe,  threaded  on  ends, 
used  for  reser\'olr;  B,  caps  for  4-ln,  pipe 
tapped  for  fittings  as  shown  In  the  IlinstTa- 
Hon;  C,  funnel  connected  to  ralre  and  nip- 
ples, for  filling  reservoir  with  oil;  D,  air- 
cocks;  B,  gauge  for  oil;  F,  drals  for  dravinfc 
water  from  reservoir  when  filling:  G.  oil 
feed  to  cupa  and  lubricators;  H.  steam  feed 
to  reservoir;  I,  steam  feed  from  boiler;  3 
shows  how  the  connections  are  made  to  lu- 
bricators and  cups. 

The  reservoir  has  to  be  filled  alKiat  racr 
In  every  two  or  three  weeks.— Cent  rlbut«d 
by  Joseph  A.  Burktaart,  Enuworth,  Pa. 


CONVERTING  A  GAS  ENGINE  INTO 
AN  AIR  COMPRESSOR 

An  old  automobile  gas  engine  was  con- 
verted Into  an  air  compressor  by  a  corre- 
spondent of  the  Engineer's  Bevlew,  who 
found  It  all  that  was  required  for  bis  need*, 
lie  drilled  and  threaded  n  hole  through  the 
head  and  screwed  on  a  check  valve  as  at 
A.  Fig.  1.  Tlien,  as  the  combustion  cbam- 
ber  destroyed  the  efBclency  of  the  com- 
pressor, he  placed  a  piece  of  hard  wood  al- 


Alr  CoBpri 


most  as  thick  as  the  combustion  chamber 
was  deep,  behind  the  crank  brass  nenresl 
the  cylinder.  This  caused  the  piston  v> 
move  nearer  tlic  head  of  the  cylinder  liv- 
ing the  mhiimiim  clearance.  Small  c]eiiniui,v 
Is  esseniiiil  In  a  compressor,  ns  the  com- 
presHcd  nlr  remalnlns;  In  the  clearance  mutt 
expand  to  atmospheric  pressure  before  more 
nlr  can  be  drawn  In;  and  by  tbe  tham  tbli 
has  taken  place  the  piston  has  t 
good  part  of  Its  stroke. 


Another  time,  at  a  stone  quarry  where  a 
Inr^  eiiglue  had  JuBt  been  installecl  in  place 
of  u,  50-lip.  engino,  the  aume  writer  eon- 
verled  the  stniiUer  eiigiue  Into  n  compressor 
to  siippljF  ulr  for  running  drills  and  hoist- 
^ptng  enKln«H, 

^K  The  eugtoe,  for  the  purpose  of  sUirtiog,  hnd 
^H|b  cotohustlon  chamticr  conaected  to  a  tank 


\  HANDY  PENCIL  POINT 
SHARPENER 

This  device,  wlik'h  will  |je  espectnlly  ap- 
preciated hy  drnuglitsnicu,  consists  or  •} 
metai  holder  A,  wblfh  can  be  made  out  of 


Pll.  2»P*l<c  Head  Bolted  to  PI' 

containing  compressed  iiir.     This  pipe  was 

closed  nt  the  engine  by  a  liliiye  valve,  bnv- 

Ling  an  opening  uod  cloaing  lever  attached. 

Bfrbe  "locking  eheef  arrangement  was  taken 

Voff  and  a  coll  spring  suhatltutcd.     On  ac- 

'^  count  of  thi'   apberlciil   form  of  the  eom- 

liiiHtlou  chamber,  E,  Fig.  2,  clearance  <-ould 

not  I*  reduced,  aa  in  the  other  cose,  by  ns- 

Idu  a  block  behind  the  crankpln  brass.    In- 

HBtead  a  hollow  hemisphere.  B.  was  cast  and 

HfeOlted  on  to  the  end  of  the  piston  with  the 

^KlUs  A  and  C.  packing  the  Joint  eo  no  air 

^Bduld  get  ill-  The  exjicnKe  did  not  exceed  (5. 


an  old  Spencerlan  paper  clip,  and  a  piece 
of  fine  emery  cloth  B,  with  the  oilgea  folded 
over  aa  shown.  To  use  It  the  pencil  is 
placed  in  the  crevice  and  moved  up  and 
down,  giving  a  sharp  chisel  point.  A  round 
point  may  be  made  by  revolving  the  pencil 
between  the  fingers  while  eharpenlng.— Con- 
[I'ihnted  by  J.  B.  Sourliy,  Chicago. 


ROOF  HOOK  FOR  SHINGLING 


An  old  hack  lire  will  make  the  best  hook 
as  tt  is  flat  and  will  lay  down  on  the  roof 
out  of  the  w.iy  ot  the  chalk  line,  but  a  rod 
of  Iron  may  be  used,  if  preferred. 

Make  the  middle  part  E'^  ft.  long;  turn  a 
ik  IM  in.  each  way  at  the  upper  end  and 


HEAT-RESISTINQ  BRONZINQ 
LIQUID 

For  a  liquid  to  mix  with  the  bronze  mix 
one  part  clear  baking  varninh  with  from 
two  to  three  piirts  turpentine.  When  the 
surface  is  to  he  sized  and  the  dry  hroiue 
nibtied  over  It,  mix  any  good  slow-drying 
varnish  of  the  same  nature  as  baking  var- 
nish with  an  equal  iiuantity  of  turpentine, 
and  when  the  surface  Is  BufOclently  tacky 
rub  on  the  bronze.  A  fair  bronising  liquid 
to  mix  with  either  gold  or  alamlnum  bronze, 
says  the  Plumbers'  Gazette,  may  be  made 
of  any  light-colored  vamlah  and  two  to  four 
parts  of  turpentine. 

HORIZONTAL  SCREW  DRIVER 


Root  Hook  lor  SblasllnE 

make  the  point  sharp  so  it  will  hook  over 

the   comb,    when    the   top   of   the   mot    Is 

_rwiche(J.     At  Ihe  lower  end   turn  down   2'i 

L  and  up  S  in.  so  that  it  will  bold  a  2x«  in. 

i«r  for  a  scnfCold.  says  the  Practical  Ca^ 

To  use,  merely  book  end  A  In  the 


tf 


Per  DHvlag  Scrcwi  In  Cornan 


length  was  4  In.,  the  width  %  fn,  and  thick- 
ness K  in.  The  screw  blade  is  %  In.  wide. 
—Contributed  l>y  Gordon  M.  Backus,  Hack«tv- 


POPULAR    MECHANICS 


HOW  TO  BUILD  A  SMALL  PILE 
DRIVER 

lu  DiuDy  cases  where  n  pile  driver  l8  need- 
ed It  Is  clieiiper  to  bnild  one  tban  It  would 
be  to  buy  or  rent  one.  Such  a  driver  can  be 
built  by  four  men  In  two 
d&jB  at  a  total  cost  of 
1102.  This  estimate  is  for 
a  driver  with  a  l.ZOO  lb. 
oast-trou  hammer,  t  b  e 
"leads"  or  ■gins"  tbat 
guide  the  hammer  to  be 
made  of  4  In.  by  6  In. 
stlckB  30  ft.  long,  and  the 
rope  that  raises  It,  1-ln. 
manlla. 

One  end  of  tbe  hammer 
rope  Is  fastened  to  tbe  nip- 
pers that  clutch  the  lugs 
on  the  hammer;  the  other 
end  of  tbe  rope  passes 
tbrougb  n  pullty  and 
around  a  wooden  drum  12 
in.  In  diameter.  At  one 
end  of  tbla  wooden  drum 
Is  fastened  a  wooden  "bull 
wheel"  60  In.  In  diameter. 
Another  rope  is  wound 
around  this  bull  wbeel  and 
a  horse  hitched  to  the 
rope.  The  horse  can  eas- 
ily raise  the  hammer  to 
the  top  of  tbe  leads  where 
the  nippers  iire  auiomHtically  tripped,  al- 
lowing (he  hummer  to  fall.  Only  one  pul- 
ley block  is  used.  The  use  of  the  drum 
and  bull  wheel  uot  only  reduces  the  num- 
ber of  tbe  blocks  re(]uired,  but  does  not 
consume  the  power  of  the  horse  in  friction 
to  sucb  degree  as  pulley  blocks  would. 

To   build   this   pile  driver   the  following 
bill  of  lumber  will  be  required: 
Piece.  In.  in.  ft.  ft.  B.  M. 

2—  4\  6x30  (leads)   120 

1-  Gx  6x  4  (cross-piece) 12 

2—  6s  6sl6   (base)    96 

2—  2x  4x33  (ladder)  43 

2—  2s  ix  t  (ladder  rungs)   24 

2-  4x  4s26  (swny  braces) 64 

1-  2x  4x20  {long  front  sill) 13 

1-  2x  4sl4   (short  rear  sill) 3 

1-I2il2i  4  (drum)    4S 

30—  lxl2s  6  (bull  wheel) 180 

Total    603 

Also  about  24  bolts.  Vt  by  8  In.,  and  a  few 
•imdg  of  JiallB.  Shape  the  drum  o\it  ot  n. 
ta.  by  12.  la.  stick  and  leave  U  Bt^oaTe 


wbere  the  bull  wbeel  la  to  be  fastened  on. 
At  each  end  out  ont  a  wooden  axle  1  in.  in 
diameter  and  6  lu.  long,  and  fit  them  lo 
wooden  bearing  blorhs,  daubing  well  witti 
grease.  Make  the  bull  wheel  by  spiking  to- 
gether Sve  layers  of  1  in.  by  12  In.  planks, 
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A  Snail  Pile  Urivar 

each  layer  running  In  tbe  opposite  direction 
to  the  one  under  It.  Spike  three  of  these 
layers  together  and  mark  a  G-ft.  circle  on 
them,  then  cut  out  the  G-ft.  wheel  with  a 
keyhole  snw.  Spike  another  layer  of  piank 
on  each  side  of  this  wheel  and  saw  to  a 
circle  G  ft.  8  In.  in  diameter.  These  outside 
layers  form  tlie  rims  of  the  wheel  and  keep 
the  "bull  rope"  from  sliding  off. 

The  items  of  expense  tor  the  driver  should 
be,  npproslmately,  as  follows; 

700  ft.  B.  M.  lumber  at  |20 $14.00 

Bolts  and  nails  ^.Ofl 

Labor  18.00 

1,200-ib.  hammer  60.00 

1  pair  nippers  6,00 

1  snatch  block  3.00 

240  ft,  lin,  rope 10.00 

Total    1102,00 

To  operate  the  driver  three  men,  a  horse 
and  a  boy  to  drive  the  horse  will  be  re- 
quired, the  daily  cost,  countiag  tbe  borae  at 
v.,  \iftV(\»  %*.    ^\Tv*  -^"Aiw.  -^^s  ftifc-j  «tth  an 
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with  It,  says  Englneeriug-CoDtraetlnK.  A 
driver  of  tbla  kind  must  have  alevel  run- 
way on  wblch  to  work,  and  it  the  grouod 
la  Irregular,  scuffoldin);  must  be  put  up. 

SPEED  AND  POWER  TRANSMISSION 


The  fnctor  of  safety  for  a  pulley  mny  be 
greatly  above  the  speed  ut  which  the  belt" 
wUI  transmit  iKiwer,  owing  to  centrifugal 
force,  Bays  the  Amerlcnn  MRchinlst.  At 
6,250  ft.  per  minute,  laced  leather  beltn 
transmit  a  maximum  of  power;  and  riveted 
belts  at  fl,325  ft.  per  minute.  Supposing  a 
belt  could  be  run  safely  at  a  speed  of 
9,250  ft.  per  minute.  It  would  trausmlt  jin 
ftmount  of  power  scarcely  appreciable. 


STEAM  FITTERS'  CEMENT 

Dissolve  1  part,  by  weiRht,  rubber  or  gut- 
ta  percha  In  sufllclent  carbon  dlsulphide  to 
give  It  the  consistency  of  molassex,  tbeu 
mix  with  6  parts,  by  weight.  Unseed  oil 
and  leave  exposed  to  the  air  for  24  hours. 
Then  mix  to  a  putty  with  red  lead.  A  leas 
brittle  cement  Is  made  by  using  ostde  of 
Iron  In  place  of  red  lead. 

AN  ADJUSTABLE  SANDPAPER 
BLOCK 

A  good  sandpaper  block,  which  Is  cape- 
cially  useful  for  pattern  makers,  can  be 
made  from  a  pine  block  about  1  In.  thick 
and  a  piece  of  new  leather  bcltln):;.  Glue 
the  leatber  to  the  block  and.  after  It  has 
driedi.  saw  the  wood    in    narrow  strips  as 


P>tUfii  HUkera'  Sandpaper  Block 
shown.  This  makes  a  block  which  can  be 
held  straight  or  curved.— Contributed  by  R. 
B.  Gregg,  I^  Fayette,  Ind. 

When  on  a  turry-np  Job  your  belt  will 
not  pull  the  cnt  you  desire,  says  Machinery, 
Jnat  hold  B  pieoe  of  tar  soap  on  the  Insfde 
Of  the  belt  while  It  Is  nmnlDg  and  it  will 
MM  pvU  lU  Tl^t 


SIMPLE  PRINCIPLE  USED  IN  MAK- 
INO  DIES  FOR  SMALL  WIRE 


Those  who  are  not  familiar  with  the  ope- 
ration  of  drawing  glass  tubes  will  under- 
stand how  it  Is  done  from  the  illustration. 
The  KlasB  Is  Hrst  heated  In  the  flame  of  the 
Bunsen  burner,  Fig.  1,  and  then  stretched  out 
ns  shown  In  Fig.  2.    A  small  tube  may  be 


DrawlBB  Olui  Tubes. 

stretched  severnl  feet  In  this  wny  and  so 
reduced  In  sixc  tlint  llie  diameter  at  the 
middle  (8  no  larger  than  a  line  thread,  but 
llie  hole  through  Ihe  center  is  not  closed  In 
doing  this.  By  placing  the  broken  thread 
In  water  and  blowing  In  the  other  end,  bub- 
bles are  seen  to  come  from  the  small  end, 
showing  that  the  bore  has  not  been  closed. 
In  making  dies  for  fine  wire  It  is  found 
iiiiposniblc  to  make  a  drill  small  enough,  so 
the  smnllest  size  Jeweler's  drill  In  used  nnd 
the  steel  Is  then  heated  and  drawn  the 
Name  as  the  iilass.  In  this  way  dies  have 
been  made  for  drawing  wire  1/1000  of  an 
inch  111  dfanietor. 


MAKING  OVER  PHONOORAPH 
RECORDS 

Owners  and  users  of  phonographs  and  the 
amateurs  who  enjoy  miiklng  records  will 
find  the  following  kink  of  Interest; 

For  scraping  the  record  or  making  a  blank 
of  It  a  knife  Is  usually  furnished  with  the 
machine,  but  a  simpler  and  more  convement 
way  Is  to  rub  the  outside  of  the  record  with 
kerosene  oil,  then  rub  with  a  cloth  or  the 
bare  hand  until  all  of  the  cuts  are  erased 
nnd  the  cylinder  Is  perfectly  smooth.    Then 
wipe  It  with  a  dry  cloth  and  leave  a  few 
minutes  to  dry.     Remove    any    rings    froir 
the  hand  before  ntbhing  so  as  not  to  scratc 
the  record,  and  do  not  try  to  record  on  tl 
cylinder  until  it  Is  perfectly  dry.— Contrl 
uted  by  W.  Carey  Smith,  6  S.  Fulton  AT« 
Ml.  V«noii,'Sl.  X. 


(•            )(        ^             *     7;.*;.:  ■  .r  \!ii  --  -^^  ;r.:i-.'.     i:  -±<  tncirJE  c:t>ti  Is 

•-         yj                      ■  -~."    5  V   --.  ■  .--iT-iii^  T.^i  -ji^  i^  fi/le  o3^  *ars  a  co^ 
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t"'  '"      '     '   ■    "-""  "'  ''  KEEPINO    SHOW  WINDOWS  FREE 

trfj/t.'    ■'  ■'   ■■■■'  ■■>.      '"'■'';  '  OF  FROST  AND  MOISTURE 

'"""    >i .  ". ,'. '  ',"'!'  ,  ,^  i'  'l''.  '", ,,,'  ?  '  "'  A  *iaip:e  and  sffeciive  way  to  keep  frost 

It''"'      ''     '"    ' " ''  '    '''  ''■'-'■  (,fji   of  fihon-    winiloirs    la  to  bore  a  small 

***  hole— '^.  In.^In  tbe  framework  directly  be- 

liNAMII.I:!)    .'M.IOi:    IN  F'l.'PNACE  V,w  and  another  directly  above  the  gla». 

(HKll/  For  a  very  larpe  window  bore  two  holes  top 

and  liottooi.     Tbe  boles  glre  free    circnia- 

^.iiiiitii.i.'  ii.  i>i.<ri>.i'  iik'  fiii'tjiiic  I  h.-ivn  lli>n  of  tbe  alrnnd  make  the  temperatnre  of 

flUHii'hi    iIkiI    II"'   kII'Ii-  In    (III-  iml>|ilt.  liimr  the  (clims  outMde  and  In  more  Dcorly  e<iiial. 

0l,m  III"  II  wlii'ii  II  n  iiltr  wiin  (ml.    T'l  avoid  If  It  In  Impracticable  to  bore  boles,  rubbing 

flu  >r>l>'<<<l<",  I  I I'll  Uii-  I'lirl  DinttilldfH  tlK*  vIiikh  with  ukobol  frctiuenlly  will  help. 

irb  mill  r<iilli  wlillx,  mid  llio  ti-nI  of  Die  Kor  molnture  In  windowa,  place  a  ■ibkII 

lOnl  bini'li     <'(iiiirlliiili>(1  by  Hnr-  l>'>x  of  Hme  directly  nnder  tbe  bIus.    Tte 

i|H,   niickpriNiicU,  N.  J.  Wvw -wViX  a.\Mm^>  «.U  th«  molatnnh 
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PORTABLE  SAW  HORSES 

la  movliig  from  one  Job  to  anotber  tbe 
cnrpenter  will  find  portable  saw  horses  a 
great  convenience.    Tbe  nsoal  form  of  saw 


A^ 

b         ^ 

horse  la  Tery  awkward  to  stow  away  or  to 
moTe.  Tbe  sketch  shows  the  constnictloa 
of  a  portable  horsfe  recotnniended  by  a  cor- 
respondent of  the  Practical  Carpenter. 

GRAIN   OP   LUMBER  IN 
PATTERNS 

Quarter-sawed  lumber  Is  the  best  stock  to 
use  for  tbin  patterns  that  have  no  ribs  to 
bold  them  straight,  bat  It  is  not  always 
easy  to  get.  Quarter-sawed  boards  are  cut 
radially  (Fig.  1)  and  to  cut  more  than  a 
few  from  each  log  would  waste  the  ma- 
terial. One  can  tell  a  quarter-sawed  piece 
by  exBtnlnlng  the  grain  at  the  end,  says 
tbe  American  Machinist,  and  it  pars  to  use 
It  If  possible  as  it  will  not  warp  under 
many  changes  of  atmospheric  conditions. 

Lumber  for  patterns  should  be  carefully 


selected.  A  board  like  Fig.  2  will  not  stay 
straight  long.  Fig.  3  shows  how  to  lay 
two  pieces  with  regard  to  the  graia  when 
gluing  them  together.  The  warplag  of  one 
piece  will  counteract  that  of  the  other,  and 
tbe  Joint  win  not  open  readily  on  the 
edges  as  It  will  if  the  pieces  are  laid  as  In 
Fig.  4.  or  l-'Ig.  6.  If  one  piece  is  glued 
across  another  the  effect  shown  In  Fig.  6 
will  result,  unless  the  glue  does  not  hold 
or  the  piece  splits  iu  shrinking.  Board  A 
pulls  enough  In  sbriuklng  to  bend  board  B 
In  Its  length.  With  absolutely  dry  lumljer 
of  four  or  more  thicknesses  cross  grain  Is 
elTectlve. 

A  pattern  like  Fig.  T  Is  more  serTtcenbie 
made  with  length  of  the  bottom  piece  run- 
ning from  one  rib  to  the  other,  as  the  bot- 
tom will  stay  straight  and  (lie  side  will 
always  draw.  If  made  like  figs.  S  and  9 
you  will  get  the  effect  phown.  which  will 
distort  the  rlba  so  that  the  pattern  will 
not  draw.  When  tUe  grain  of  the  wood 
can  he  put  in  to  run  In  tje  same  direction 
as  the  line  of  draft,  a  slight  warping  will 
not  affect  the  drawing  of  the  pattern.  This 
cannot  always  be  done,  because  patterns  so 
made  would  he  weak  In  vital  parts. 

HOW  TO  CLEAN  FELT  HATS 

To  clean  felt  bats  use  weak  ammonia. 
ISruah  the  hat  thoroughly-  while  dry,  tben 
brush  over  with  the  ammonia,  using  a 
sponge  for  the  purpose.  Treat  tbe  whole 
or  the  outside  and  the  lentber  lining  as 
well.  Renew  the  ammonia  solution  when 
it  Is  made  dirty  by  the  sponge  being  dipped 
in  so  frequently. 
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HOW  TO  MAKE  A  GLUE  SCRAPER 


Nearly    every    wood- work  or    has    a    glue 
scraper,  which    Is    generally  made  from  a 


Handy  Qloe  Scraper 

strip  of  Iron  or  a  flat  file,  but  a  better  one 
can  be  made  as  shown  in  the  illustration. 
The  handle  is  made  from  a  piece  of  hard 
wood  I**!  in.  by  IVj  in.  long  by  12  in.  The 
blade  is  made  of  an  old  plane  bit  and  is 
fastenetl  to  the  h'.uulle  b.v  means  of  a  screw 
and  washer.— C'outributi»tl  by  R.  B.  Gregg, 
La  Fayette,  lud. 

CLAMP  FOR  LEAKY  PIPE 


Having  had  considerable  trouble  with  a 
pipe  that  was  leaking  badly,  I  used  the 
clamp  illustrated  to  n»mwly  matters.  The 
pipe  was  3  In.  diamettT,  screwed  into  the 
side  outlet  of  a  tee,  partly  broken  off,  and 
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Good  Pl|»e  Clamp 

about  4  ft  under  ground.    The  pipes  could 

^  be  taken  up  very    well    for   threading 

Hid  DO  dies)  as  one  piece  was  under  a  ia\\- 


road  track  and  the  oilier  under  a  talldiBf. 
The  clamp  has  been  In  use  sattafbctorUy  tat 
three  montlis. 

Referring  to  the  sketch.  Fig.  2  ahowa  the 
two  pieces  of  the  clamp  held  together  oa 
the  pipe  by  two  %-in.  bolts.  The  %-in.  holes 
are  for  the  ^in.  clamp  rod  to  go  through  m 
shown  In  Fig.  1. 

To  apply  the  cUimp  put  Fig  2  around  the 
leaking  pipe  and  clamp  rod  (Fig.  1)  around 
back  of  tee  and  through  %-In.  holea  (Fig. 
2).  I'se  some  good  packing  between  the 
shoulder  of  the  tee  and  the  damp,  and 
screw  up  on  clamp  rod.  Xext  screw  up  the 
two  %-in.  bolts.  If  the  clamp  la  beveled  on 
inner  edges,  X,  it  will  hold  the  packing  bet- 
ter. The  pressure  on  the  leaky  pipe  was  5 
lb.  per  square  inch.  The  clamp  was  made 
and  put  on  In  three  hours. — Contributed  by 
Fre<l.  Wm.  Keller,  Mannheim.  111. 


#• » 


METHOD  OF  TINNINQ  A  SOLDER- 

INQ-IRON 


Dress  the  Iron  down  with  a  amooth  file 
In  the  usual  way,  then  heat  it  warm  enough 
to  melt  a  tallow  candle.  Rub  a  candle  over 
the  surfaces  of  the  iron  and  it  will  be  found 
to  work  fine.— Contributed  by  C.  E.  Ftaulks, 
66  Block  F,  Pueblo,  Colo. 


^  > » 


COLORING  SHELLAC  VARNISH 


To  color  shellac  varnish  black,  add  lamp- 
black: for  red,  use  Chinese  vermilion;  and 
for  blue,  use  Prussian  blue.  A  very  good 
quality  of  blue  cannot  be  obtained.  Have 
all  coloring  matter  dry  and  finely  pulverised, 
^ro  mix,  add  the  coloring  matter  to  a  little 
of  file  varnish  and  work  to  a  smooth  paste. 
Then  add  vamlsh,  and  alcohol  If  necessary. 
In  proper  (luantity  to  make  the  mixture 
spread  nicely.— From  Practical  Pattern  Mak- 
inL^  by  F.  \V.  Barrows. 


MALLEABLE  CASTINGS  RUST 
MORE  THAN  STEEL 


Malleable  (-astinc:^  burled  in  the  earth  will 
rust  even  more  than  steel,  says  the  Iron 
Aire.  The  si; in  and  immediate  Interior  of  a 
niallealile  isistlng  is  practically  a  rather 
<»pen  steel.  It  is  crystalline  In  structure  also, 
due  to  the  oricinal  placing  of  the  ciy^tala 
of  the  white  Iron,  before  annealbig.  peipan- 
dlcular  to  the  surfaces;  and  80  molatim  CUI 
V^ii^\xw\«  M  cvaite  «L  ways.' 
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SHOP  NOTES 


EASILY  MADE   LAWN  ROLLER 

A  good  lawn  roller  cao  bo  made  from  a 
piece  of  sewer  pipe,  A  (see  aketcb).  with 
very  little  expense.  The  greatest  difficulty 
1b  removing  the  flange,  which  has  to  be 
chipped  off  unless  one  has  a  piece  of 


Lawn  Roller 


pipe.  The  bricks,  B.  are  to  give  weight,  and 
are  fastened  In  with  cement.  The  cross 
pieces,  B,  are  2  in.  by  4  In.  wood,  and  the 
forks,  C.  are  made  of  wrought  Iron.  The 
handle,  D,  la  of  wood,  with  a  piece  of  pipe 
or  broomstick  driven  through  the  end.  The 
roller  I  made  coat  only  |2  and  does  very 
good  work, — Contributed  by  Warren  M. 
Horse,  50  Elmore  St,  Newton  Center,  Mass. 

HOW  TO  MAKE  A  PLUMB-BOB 
MOLD 

Hake  a  small  hole  In  the  center  of  the 
large  end  of  an  egg  and  another  In  the  side, 
and  blow  out  the  contents  Dry  the  empty 
shell  In  an  oven  and  then  fasten  a  small 
screw  eye  A  In  the  end  hole  by  means  of 
a  piece  of  clay   B      Place  another  piece  of 


clay,  C,  over  the  side  of  the  egg,  leaving  an 
opening,  D,  to  pour  in  the  melted  lead  later. 

place  the  egg,  with  the  clay  on  It,  In  a 
box,  E,  and  pack  with  sand,  having  the 
opening.  D,  on  top,  as  shown. 

Having  thus  prepared  the  mold,  melt 
about  a  pound  and  a  half  or  two  pounds  of 
lead  and  pour  In  the  opening.  Allow  plenty 
of  time  to  cool,  and  then  break  away  the 
egg  ebell,  and  you  wilt  hare  a  good  plumb 
bob. — Contributed  by  W.  J.  Slattery,  Ems- 
worth,  Pa, 


HAMMER  WITH   LUBRICANT   COM- 
PARTMENT 

In  driving  wire  nails  Into  hard  wood  they 
are  not  so  apt  to  bend  If  lubricated  with 
soap.  A  good  way  to  have  the  aoap  always 
on  hand  for  this  purpose  Is  to  bore  a  hole  in 
the  end  of  the  hammer  handle,  as  Illustrated, 


Lubrlcut  for  NaOa  in  nanniMr  HudlB 


and  fill  It  with  soap.  In  driving  small  brads 
Into  bard  wood  this  will  be  found  particu- 
larly useful. — Contributed  by  J.  Weldon,  433 
Columbia  St.,  Brooklyn,  N.  Y. 

GOOD  WHITEWASH  FOR  OUT- 
BMLDINQS 

Place  1  bu.  good  fresh  lime  In  a  barrel 
and  add  20  lbs.  beef  tallow;  slake  with  hot 
water.  When  the  lime  la  slaked  the  tallow 
will  have  disappeared,  having  formed  a 
chemical  compound  with  the  Jime.  Dry 
colors  may  be  added  to  make  any  color  de- 
sired. Add  the  color  before  slaking  the 
lime,  or.  If  after  slaking,  mix  with  alcohol 
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(low  a\t»\j  trom  the  bruah.  A  coftt  of  tbia 
wub  will  last  M  long  aod  look  almoM  u 
well  an  mucb  of  tb«  lead  paint  used,  and 
coata  a  mere  trifle  to  make.— Contributed  by 
H.  W.  KeonlRott,  Palmirra.  Va. 

REMOVING  OBSTRUCTIONS  IN 
DRAIN  PIPE 

Wben  a.  drain  pipe  IjecoiDM  stopped  op 
uns'T'^w  thf;  plriK.  A.  and  remove  tbe  lint  or 
Other  (suljutance  with  a  bent  wire  or  old  but- 
ton book,  ir  tbe  trouble  U  not  remedied  by 
thia  operation,  It  iihows  that  tbe  atoppase 
la  at  the  other  aide  <•'  tbe  plug.     In   tbts 


docer  tcnwta  am  each 

plpea,  AA,  pnlect  tbnM(h  Cu- 


CIcwtnK  ■  UniD  Pip* 


E.     Tte  1-ia. 


1^^^. 


boid  tlw  conplinsa.  BB,  and  are  caek  drfDad 
with  fortr-elsht  Mt-ln.  boles  and  fitted  with 
caps,  DD.  One  of  the  pipes.  AA,  wmBiTti 
to  the  eoglae  and  the  otber  to  tbe  cxbaoat 
pipe,  which  la  reduced  at  each  coBBectka 
until  It  la  U  Id-:  eisht  S-lB-ln.  holei  an 
drilled  In  the  U-ln.  pipe  near  the  end. 
which  la  covered  with  a  cap- 

Thia  muffler  la  beins  used  irith  a  Mb.  br 
4-ln.  engine,  making  about  400  r.  p.  bl,  and 
the  only  noise  prodnced  ta  a  alight  tijfrltn 
Bound,  which  cannot  be  heard  10  ft.  away.— 
Contributed  by  Edgar  I..  Drinkwater,  51  N. 
Ada  SL,  Chicago. 


cano  draw  .".  or  4.  in.  of  water  In  the  alnk, 
and  lay  a  l>oar'l,  It.  over  ttie  outlet  as  ehown. 
The  Ifoiird  tihuiilil  be  aliont  8  in.  square  and 
nljout  1  In.  thick.  Hold  a  Btltrk.  C.  on  the 
board  iind  Htrlke  Uie  i-nd  ot  the  stick  with 
a  tiammiT.  Thu  utiotM  ot  the  hammer  blow 
iH  tmnxmlttfrd  throiiRh  the  drain  pipe  (or  a 
diHtatiie  lit  miiny  fetrt  and  will  nearly  al- 
wayH  removft  lljn  oIihIiicIc. 

HOW  TO  MAKE  A  OAS  ENGINE 
MUFFLER 

The  iiKf  of  a  fifts  eiiKine  In  a  renldenrc  dis- 
trict Ih  ofli^n  olijGrtionalilc,  as  tbe  noise  ol 
thn  extiaiiHi,  r^ven  when  KrPatly  reduced,  Ik 
very  iinnoyinK,  but  hy  using  the  following 
apparatus,  whli-h  only  sHithtly  reduces  the 
power  of  the  enRlne.  the  exhaust  may  be 
roiiine<l  down  to  absolute  silence. 

The  muffler  (see  Fig.)  conslsta  of  a  4-ln. 
/■'       -    'n.  long,  F,  With  a  4-lii.  by  lln.  «- 


TO  CONVERT  A  DRAWING    BOARD 
INTO  A  TABLE 

Make  two  legs  about  30  in.  long,  and  buy 
two  stiff  springs  about  8  In.  long.  Faaten 
the  legs  to  tbe  drawing  board  with  binges. 
and  attach  the  springs  by  means  of  acrew 
eyes.  Screw  two  hooks  In  the  bottom  of  tbe 
window  casing  and  attach  springs,  aa  shown 
In  the  sketch.  Tbe  springs  hold  the  drawing 
board  against  the  casing  and  also  bold  the 
legs  down  Hrmly  on  tbe  floor,  thus  making; 
the  vhole  apparatus  solid.  The  front  edge 
of  the  board  may  be  lowered  by  Inclining 
tbe  logs,    When  not  in  use  the  springs  can 
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be  detached  and  the  apparatus  may  then  be 
folded  up  and  put  away.  I  have  been  using 
my  board  in  this  way  for  a  long  time,  and 
find  it  very  convenient,  and  its  use  does  not 
mar  the  window  casing  in  the  least — Con- 
tributed by  Chas.  A.  Prickett,  Auburn,  Ind. 


TO  DRAW  AN  ELLIPSE:  GIVEN  THE 
LENGTH  AND  WIDTH 


A  previous  article  in  "Shop  Notes"  shows 
how  to  draw  an  ellipse  having  a  required 
length,  but  the  following  method  will  give 
the  required  width  as  well.  This  method  is 
as  follows:  Draw  line  A  B — the  required 
length;  and  line  CD — the  required  width  in- 
tersecting line  A  B  at  right  angles  at  the 
middle  point  O.  With  C  as  a  center  and 
radius  O  A  describe  arcs  E  F  and  H  J  inter- 
secting line  A  B  at  G  and  K,  the  foci  of  the 


To  Draw  an  Ellipse 

required  ellipse.  Drive  pins  or  tacks  in  these 
points  and  form  a  loop  of  thread.  Just  long 
enough  to  enclose  the  triangle  G  C  K.  Then 
place  a  pencil  in  the  loop  and  trace  in  the 
ellipse,  as  shown. — Contributed  by  W.  J. 
Slattery,  Emsworth,  Pa. 


♦-•-♦- 


DOUBLE  CORN  CRIB  AND  FEEDING 

FLOOR 


Select  your  site  and  lay  out  a  space  30  ft. 
square — or  whatever  dimensions  you  may  de- 
cide on;  dig  trenches  8  in.  deep  and  8  in. 
wide  around  the  square  and  two  crossways 
the  square  on  either  side  the  driveway. 
Board  up  these  trenches  and  box  up  to  a 
height  some  6  in.  above  the  ground  and  fill 
them  with  concrete. 

As*  soon  as  this  concrete  has  set  put  a 
layer  of  concrete  4  in.  thick  over  the  whole 
snrteoei^as  a  floor  for  both  com  crib  and 
driirtway.    While  laying  the  concrete,  along 


the  trenches  set  ^-in.  bolts  6^  in.  long  up- 
right every  5  ft.  and  bolt  on  2x6's  the  flat 
way  to  use  as  sills.    Toe-nail  2x6's  upright 


30"  0" 


2000    Bu    Ear  Corn 
concrete  Floor 

Door 


Concrete    ffoor 


Door 


2000  8u:  Ear  Corn 
concrefe  floor 


Ptaii  of  Rit-Proof  Corn  Crib 

every  2  ft,  14  ft.  high  to  eaves  and  20  ft 
high  along  the  driveway,  making  the  crib  23 
ft.  high.  The  rafters  should  be  20  ft.  long 
and  the  roof  shingled. 

The  crib  will  hold  6,000  bu.  ear  com  if  the 
driveway  is  filled.  Or  one  could  have  an  oat 
granary  of  5,000  bu.  above  the  entry  and 
need  not  scoop  the  grain  out,  but  let  it  run 
into  the  wagon  when  loading.  I  use  the 
driveway  (30  ft.  by  10  ft.)  as  a  feeding 
floor  and  put  ear  corn  on  either  side  and 
use  a  portable  com  elevater  with  horse- 
power. A  door  10  ft.  wide  opens  horizontal- 
ly on  each  side  of  the  driveway  to  let  com 
out  to  feed.  My  crib  cost  |225  painted 
and  complete,  not  charging  anything  to  my 
own  work.  Used  20  cu.  yds.  of  gravel  and 
116  sacks  of  cement  The  concrete  floor  does 
not  cost  more  than  sills  and  board  floor  and 
my  crib  is  rat-proof  and  will  not  rot — Con- 
tributed by  M.  D.  Johnston,  Danvers,  111. 

♦-•-♦ 

A  GOOD  GUTTER   PAINT 


Put  all  old  paint  skins,  cleanings  of  buck- 
ets, siftings  and  pieces  of  dry  putty  into  an 
old  iron  kettle  with  raw  oil  and  boil  until 
all  is  dissolved.  Then  add  fine,  dry  sand 
until  the  mixture  is  as  thick  as  will  spread 
under  the  brush.  Apply  quite  warm  —  a 
heavy  coat.  When  dry  it  will  form  an  enamel 
like  granite  and  can  be  colored  to  match  the 
cornice.  If  properly  prepared  this  paint 
should  be  as  smooth  as  glass.  It  is  also  good 
for  patching  old  tin  roofs. — Contributed  by 
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|W<T<WN  WATER  ELEVATOR 

'Ih'rr'i  kr<s  many  ways  of  ralilBg  wsur 
frim  »  Ktriram,  hy  >H\\iz\nK  thi  pow^r  of  tbe 
':llrr'm^  ttiit  [irotiatily  th6  Hlmplirat  aoil  most 
•iffinlcnt  m^tti'x]  If)  ot,Uin<:']  by  using  tbe 
kpIiaratUM  tinr<!  Illrifitrate'l,  whkh  I  made 
rnyif^ir  at  v^ry  1H'I»!  Kzp«n>i«, 


• 

• 

H 

l>onl<nn  Witar  Ucvator 

Tliln  iIi'Vli-11  luinHlHtH  ol  u  helical  water 
wliff!!,  1),  whli'li.  In  rnviiivltiK.  opentKH  the 
l>iiirh<!l  (rli'Viitor  lit  tho  Inft  Thin  elevator 
I'diiHlHtH  fit  u  t»!ll,  1),  with  Hovt^ral  tlo  canH 
iittacliitrl,  RH  hIkiwii.  I  iiHeil  two  floats  In 
mnkliiK  my  mai:tiltir>.  but  In  Home  devices 
lit  MtJH  hliiil  tliriti  III'  four  arc  UHcil.  The 
ili-vii'K  1h  fnHli'tii'il  hy  rojioH,  pasHlnfc  through 
Ihn  Hiri^w  iiyi'H.  AA,  iiD'l  Ik  ma  tn  Ihe  water 
lit  iin  iitiKif  or  -!>'". 

I  hiivx  only  iiw'il  ihiK  ilnvli-c  for  Irrigating, 
iin  n  Htiiiill  hi'hIk,  hut  think  that  hirKcr  onm 
I'Diilil  lii>  MiiirKi  til  tiihi'  thi)  iilai'o  of  iiutnpine 
HliillDnH,  iiH  ilii-ri'  Ix  no  i>x|ii'tit<r  in  opcratlnK. 

II  |rl  rilHii  111!  UHi'il  111  iiilviiiiUifin  In  (IrcilR- 

liiK  tiiiil  i.'<ili1  inltiltiK.   -(Miitrlhutei)  by  MIIHs 


UB  tM  drlTen  mdcr  tha  head  of  the  ipfke  br 
■trlUnc  with  a  IniBmer.— OaatrtlMiud  br 
Lsaoder  Mtimlpg.  Akron.  Iowa, 

TO  WRITE  ON  METALS 

To  write  on  Iron,  steel,  atlrer  or  gold  mix 
togetlier  1  ox.  mnrUUc  sdd  and  H  ot-  nitric 
acid  and  ose  as  follows: 

Cover  tbe  place  on  which  yon  wish  to 
write  with  melted  beeswax;  when  the  bees- 
wax Is  cold  write  the  name  or  words  plain- 
ly wltb  a  flie  point  or  an  etching  needle, 
carrying  It  throagh  the  wax  and  cleaning 
all  the  wax  out  of  the  letter.  Then  apply 
the  mixed  acids  with  a  feather,  carcfnlly 
filling  each  letter.  Let  the  acid  remain  for 
from  one  to  ten  minutes,  according  to  the 
appearance  desired;  then  put  on  some  water. 
which  will  dilute  the  acid  and  stop  the 
process.  Either  of  the  acids  separately  wonld 
eut  Iron  or  steel,  but  It  requires  the  mlxtnrs 
to  tahe  hold  of  gold  or  silver.  After  the 
aclda  are  washed  oS,  It  Is  well  to  apply  a 
mile  oil.— Contributed  by  Howard  H.  Isxard, 
Cuyahoga  Falls,  Ohio. 


t     ].!• 


lit. 


T(KH.  I'OK  DKAWINO  SPIKES 

Kiir  miiliTliil  liiki'  II  piri'i'  nt  iiii  old  buRgy 

iiKli-.  lliill.'u  iiuil  Hplll   biitb  fii.lH.  iind  bi'u.l 
nil  lllii"lr.il.>il     Th.'  rliiwn  of  <b.-  r.mmlnl  mil 
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IMPROVEMENT  IN  PORTABLE  SCAR 
FOLD  BRACKETS 


*  l*raw«M  SpHm 


Improved  Scaflald  BnKket 
i^iribiHl,  I  huve  found  this  form  of  bracket 
lo  he  very  useful  and  handy,  but  think  It  can 
lie  Iniproveil  by  turning  the  hook  up  (Pig.  2) 
Instead  of  down.  By  so  doing  a  longer  hook 
miiy  be  used  and  the  hole  In  the  sheathing 
full  lie  nindc  much  smaller  than  when  the 
liuok  turns  down.  To  remove  the  bracket  U 
Is  only  necessary  to  raise  the  oater  and  lal 
draw  the  hook  out  of  the  bole,  bnt  tta  feaik 
cannot  come  out  when  the  bracket  Is  iM 
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TO  PUT  A  WICK  IN  A  TORCH 

Unwind  enough  of  a  ball  of  wick,  A,  to  go 
through  th«  torch  and  push  it  tn  at  B.  Raiee 
the  torch  to  rour  mouth  and  give  one  bard 


PMtkic  Wkk  la  Torch 


blow,  which  will  send  the  wick  out  at  D.  Tie 
It  at  C,  making  a  circle  about  14  in.  In 
diameter.  Then  draw  back  from  B  until 
the  mouth,  D,  1b  sb  full  as  wanted.  Cut  the 
wick  off  at  D  and  puBh  the  rest  in  at  B. 
This  should  not  be  done  with  oil  above  the 
wick  pieces. — Contributed  by  Albert  N, 
Crawford,  8  Lautner  St.,  Allegheny,  Pa. 


PREVENTING  CINDERS  WHILE 
BURNING  SAWDUST 

In  the  power  house  of  the  Oregon  Consoli- 
dated Rj.  Co..  where  sawdust  la  used  for 
fuel,  the  Bparks  and  cinders  emitted  from 
the  stacks  have  been  so  dangerous  and  objec- 
tionable that  a  cinder  separating  plant  baa 
been  Installed.  This  has  not  only  relieved 
the  residents  and  manufacturere  within  a 
half-mile  radius,  hut  has  considerably  Id- 
creaeed  the  efficiency  of  the  boilers. 

The  Installation  was  the  result  of  numer- 
ous complaints,  due  to  cinders  accumulating 
on  sidewalks,  porches,  drying  clothes,  etc.  A 
lumber  company,  which  adjoins  the  power 


house,  has  had  thousands  of  dollars'  worth 
of  lumber  refused  by  Inspectors  on  account 
of  being  blackened  by  falling  clndera. 

The  accompanying  Illustration  shows  how 
the  separator  Is  applied.  The  large  breech- 
ing, or  smoke  box,  ove<r  the  boilers  connects 
to  an  Immense  draft  tan,  which  discharges 
Into  the  separator  at  the  right.  This  sepa- 
rator works  exactly  like  the  ordinary  dust 
separator,  seen  In  nearly  all  large  wood- 
working factories.  As  the  smoke  and  clndA« 
enter  they  receive  a  whirling  motion,  and  the 
cinders,  being  heavier,  gradually  work  down 
in  a  spiral  path  to  the  bottom  of  the  sepa- 
rator, where  they  are  automatically  conveyed 
to  the  boilers  to  be  consumed. 

The  cut  shows  only  one  section  of  the 
plant,  the  entire  equipment,  as  stated  In  the 
Street  Railway  Journal,  coating  about  tl9,- 
000.  The  smoke  coming  from  the  separators 
has  been  carefully  examined  by  powerful 
Held  glasses  without  revealing  the  slightest 
vestige  of  cinders.  This,  and  the  Increased 
efficiency,  make  the  cinder  separating  plant 
worthy  of  consideration  for  other  localities 
where  similar  conditions  exist. 

PORTABLE  ELECTRIC  ALARM 

In  rigging  up  an  alarm  for  a  sound  sleeper. 
as  described  in  our  April  number,  Oeo.  Al- 
bach,  95  West  Twenty-flrst  street,  Bayocne, 


fl  5^^ 


Ns  OnIm  Is  tM>  SMke 


PdtUMc  Electrk  Abrm 

N.  J.,  made  sopie  improvemeDts,  He  mounted 
the  device  on  a  board  12  in.  by  7  In.  by  %  In., 
having  beveled  off  the  upper  edge.  At  the 
back  he  nailed  a  piece  5  In.  high  and  of  the 
same  length  as  the  board.  The  bell  he 
fastened  to  this  back  piece,  and  the  battery 
was  placed  on  a  sbelt  on  the  rear  side  of  the 
back  piece.  He  also  added  a  switch,  S,  which 
he  fastened  in  the  empty  comer  of  the  board, 
making  It  convenient  to  atop  the  bell.  The 
apparatus   can   be  placed  near  th«  *mA.  «i^ 
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DEVICE  FOR  CARRYING  STEAM 
FROM  KETTLE 


"In  my  candy-boiling  department  I  have 
used  a  device  for  carrying  steam  from  the 
kettle  all  winter/'  writes  A.  F.  Houser,  114 
S.  James  St.,  Hamilton,  Ont,  "and  find  it  a 
great  convenience." 


steam  Hood  for  Candy  Kettle 

Referring  to  the  illustrations,  A  is  a  cover 
with  a  pipe,  E,  attached,  which  pipe  tele- 
scopes into  B  and,  when  raised,  can  be 
fastened  with  a  hinged  clasp  to  the  bottom 
of  B;  B  is  an  elbow  which  telescopes  into 
C  the  proper  distance  to  bring  the  cover 
over  the  kettle;  C  is  a  short  length  of  pipe 
connected  to  a  length  of  stovepipe. 

The  cover,  A,  with  pipe,  E,  attached  can  be 
entirely  detached  from  B.  or  telescoped  into 
B  and  attached  to  it  by  means  of  the  spring 
catch,  or  swung  up  out  of  the  way  when  not 
in  use,  as  at  D,  Fig.  2.  The  device  is  made 
of  galvanized  iron  and  riveted. 


♦-•-♦- 


FORMULA  FOR  MANUFACTURING 

YEAST 


Boil  together  for  one-half  hour,  in  a  cop- 
per kettle,  40  gals,  of  water  and  2  lbs. 
of  ground  hops;  pass  over  refrigerator  to 
cool  to  a  temperature  of  160°  F.;  pass  the 
liquor  from  the  refrigerator  to  a  stout  tub; 
add  V/j  bu.  (about  63  lbs.)  crushed  malt 
and  stir  the  mixture  thoroughly.  Allow  the 
mash  to  stand  at  that  temperature  for  1^^ 
hours,  then  filter  from  the  grains  and  cool 
to  70®  F.  The  passage  over  the  refrigerator 
^nrea  to  aerate  the  wort  At  thVa  voVEit 
'9ir  epontaneovL9  fermentation  to  fiet  \n. 


The  yeast  can  be  naed  in  24  hours,  but  li 
better  if  allowed  to  stand  two  days.  Keep 
the  fermenting  tube  and  other  vessels  dean 
by  scalding  from  time  to  time  with  live 
steam.    Said  to  give  excellent  results. 


HOW  TO  2VIAKB  AN   ELECTRIC- 
KEROSENE  LAMP  UQHTER 


A  device  for  lighting  a  ruby  lamp  is  here 
shown,  in*  which  a  spark  from  a  Jump-spark 
coil  vaporises  the  oil  and  ignites  it  The 
ruby  lamp.  A,  is  mounted  on  a  board,  B, 
somewhat  larger  than  the  base  of  the  lamp. 
Two  binding  posts,  C  and  D,  are  placed  on 
the  board  and  connected  to  the  secondary  of 
the  Jump  spark  coil,  E.  A  wire  is  fastened 
to  binding  post,  D,  and  soldered  to  the  lamp 
at  F.  The  wire,  O,  is  enclosed  in  a  piece  of 
rubber  tubing,  such  as  is  used  for  insulating 
in  automobiles,  and  the  extremity  so  lo- 
cated that  it  will  nearly  touch  the  wick. 

^he  spark  from  the  vibrator  would  spoil 
the  plate  if  the  Jump  sparse  coil  were  put 
in  the  dark  room,  so  it  should  be  put  out- 
side, or  placed  in  a  box,  in  such  a  way  that 
no  light  will  fall  on  the  plate.  A  %-in. 
spark  is  about  right  and  about  six  dry  bat- 
teries should  be  used  with  the  coil. 

This  device  will  also  light  an  ordinary 
kerosene  lamp  and  might  be  useful  when 


Electrlcally-Uglited  KerMcne  Lunp 

the  lamp  is  in  a  hall  or  some  place  where  it 
is  hard  to  get  at — Contributed  by  Chas. 
Buettger,  R.  R.  8. 


♦  ♦♦ 


TO  MAKE  A  CRACKED  QONQ  SOUND 


The  sound  may  be  restored  to  a  cracked 
gong  by  sawing  down  the  crack  with  a  hack- 
saw so  that  the  two  edges  do  not  ton^.  ThS 
gons  will  sound  as  well  as  when  nnw     Qm 


HOME-MADE  POLARITY  INDICATOR 

^b  To  make  a  polarity  iadlc^lor  lor  bat- 
^Httrtea,  all  tbat  Is  required  Is  aome  aulpburlc 
^^Cld,  two  thumb  bolts  and  nuts,  some  copper 
^^wlre  and  a  blotk  of  wood  4  In,  long,  2  In. 
wide  and  %  in.  tbiuk.  la  the  center  of  the 
bkH'k  of  wood  chisel  a  hole  1  In.  square  and 
.   deep   to   hold   the   bottle    containing 


I 


[paring  the  relative  peeltlon  of  center 
(o  point  B.  one  can  tell  whether  It  la  bc 
j%tely  located.  Also,  If  the  angle  of  the 
drill  coincides  with  the  gauge,  the  angle  Is 
correct.— Contriliuted  by  J.  Weldon,  433  Co- 
lumbia St.,  Brooklyn,  N.  Y. 

HOME-MADE  SPEED  INDICATOR 

A  bobbin  winder  from  an  old  sewing  ma- 
cbiae,  Fig.  1,  will  make  a  very  good  speed 
indicator  by  making  a  tew  alterations. 
move  part  A  and  C.  and  If  possible  remi 
the  heart-shaped  cam,  B.  from  the  wo 
wheel.  D.  Take  oil  the  pulley.  Q,  and  sharpen 
the  end  ot  the  Hhaft.  as  shown  In  Fig. 
Attach  a  small  Die  handle.  J,  by  means  of 
screw,  K,  and  solder  on  the  Indicator,  I 
which  may  be  made  of  sheet  brass.  Scratch 
the  graduations  on  the  worm  wheel,  aa 
shown,  making  the  total  number  of  notches 


Polarity 

the  acid  solution.  On  the  opposite  side  of 
the  block  cut  two  H-li-  grooves  ',4  in.  from 
tbe  fillies.  In  the  center  of  each  ot  three 
grooves  bore  n  Vl-ln.  hole  for  the  thumb 
nuts.  From  these  holes  drill  boles  to  the 
Space  In  the  middle,  as  shown  by  the  sketch. 
Set  the  bottle  In  the  hole  prepared  tor  it, 
and  run  wires.  A,  to  It  from  each  tbumb- 
flcrew,  as  shown.  Pill  the  bottle  with  a  so- 
lution of  1  part  sulphuric  acid  to  4  parts 

When  the  device  is  connected  to  the  bat- 
tery the  zinc  or  negative  pole  will  give  off 
gas.     This  will  cause  bubbles  in  the  solu- 

n. — Contriluted  tiy  G.  Fry  and  I.  Van 
I.  903  Vine  St.,  San  Jose.  Cal- 


AUQE  FOR  TESTING    ANGLE   AND 
CENTER  OF  DRILL 


speed  iBilicMor  Made 


equal  to  the  number  of  teeth.  It  Is  welt  to 
make  a  center  punch  mark.  N.  lo  allow 
counting  Che  number  ot  revolutions  ot  the 
worm  wheel  in  taking  high  speeds. — Con- 
tributed by  Ray  Earley.  New  Sharon.  Iowa. 

HOW   TO  MAKE  A  COMBINATION 
PULLEY  AND  COUPLING 


How  Ibe  Oauge  la  I7acd 


Some  ot  the  readers  of  Shop  Notes  might 
be  Interested  In  a  problem  of  coupling  shaft- 
ing which  occurred  at  our  shop  recently,  I 
had  occasion  to  couple  two  shafts  of  different 
slMB,  at  a  point  where  a  pulley  was  needed, 
and  overcame  the  difflculty  as  follows;  t 
setscrewed  the  coupling  to  the  shaft,  as 
shown  In  the  sketch,  and  covered  the  set- 
screw  heads  with  a  pleceof  pipe,  t)..  fastened 
with  flat-head  screws,  C,  These  screws  » 
staggered,  an  equal  number  being  plM 
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spokes  on  an  old  pulley,  A,  to  flt  the  pipe, 
and  fastened  It  on  with  bolte,  D,  counte^ 
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TblB  catcb  may  be  bent  ont  of  »  ^CM  ot 
sheet  Iron. 

If  the  tab  Is  placed  on  the  Rionnd  it  m»j 
be  diOlcult  to  slide.  In  which  caae  stripe  ol 
wood,  for  tracks,  should  be  embedded  In  tlw 
ground.— Contributed  by  Arthur  W.  ?—■ 
sage,  831  West  Pierce  Ave.,  NlsKara  Falli. 
New  York. 

PORTABLE  SPRAY  COOKER 

The  Itme-eulphur  hot  sprays  used  bj 
orchardists  are  often  cooked  at  some  central 
point  by  means  of  a  statlmary  bofler,  bat 
a  better  device  Is  found  in  the  apparatu 
Illustrated  herewith. 


CmnMiuUMi  Pulley  aiMl  CoupHns 

sunk  In  the  rim  and  pipe  separators,  E.  The 
load  on  the  1  15-16-ln.  ehaft  being  very  light, 

was  easily  carried  by  the  aetscrewa,  and 
both  the  coupling  and  pulley  axe  now  In 
BuccCBBful  operation. — Contributed  by  M.  E. 
Hood,  Tuckahoe,  N,  Y. 


HOW  TO  MAKE  AN  ASH  SIFTER 


Spnybit  Oirtm 


The  accompanying  sketch  showa  a  device 
which  will  be  greatly  appreciated  by  all 
who  sltt  ashes.  Dy  Its  use  the  expensive 
waste  of  coal  !a  prevented,  without  in- 
currlDg  the  greater  expense 
of  spoiled  clothing.  The 
dual  arising  from  the  ashes 
is  confined  by  a  housing.  A. 
which  can  be  built  of  -'i-ln. 
boards,  or  made  from  an  old 
dry  goods  caae. 

An  ordinary  ash  sifter  Is 
BiipportPil  by  0  f rumc,  B. ' 
which  swings  from  ihe  roof 
by  the  Iron  rmls.  C.  Tlicae 
rods  may  be  l>ent  from  olil 
iron  curtain  rods  or  heavy 
galvanised  telegruiih  wire, 
and  ore  lield  by  larRe  screw 


The  holler  ie  suspended  trom  the  back  of 
the  wagon,  and  the  steam  Is  carried  to  four 
barrels  containing  the  spraying  mixture.  It 
is  not  necessary  to  buy  a  new  boiler  for  this 


'ca,  D.  ia  the      purpose, 
if  and  framr.  Two  cleats.  K.  nailed  to  the      answer, 
root    will    distribute    the    weight   over   the 


Hire 


surface. 


A  door.  K.  should  lie  made  in  the  front, 
large  enough  to  ndmlt  the  ash  sifter,  and 
another  one.  G.  In  the  side  ahould  be  ot  a 
suRlcient  size  to  allow  removing  the  tub.  H. 
The  door,  K,  should  have  an  opening,  J,  for 
tha  ash  sifter  handle  and  the  door.  O.  ought 
to  bare  a  handle.  K,  and  a  spring  catch,  L. 
to  bold  tbe  door  up  when  removlas  tlw  Xub. 


:  kw  Aab  SIftM- 

US  many  discarded  ones  wonld 
answer.  A  subscriber  to  tbe  Rural  NeW' 
Yorker  used  an  old  fire  engine  boiler,  which 
he  recovered  from  a  scrap  pile. 

An  outfit  of  this  kind  will  deliver  enough 
mnterial  to  supply  six  or  eight  spraying 
nozzles,  and  tbe  expenditure  would  be  lU' 
signitlcaot  If  divided  among  several  mem> 
bers  of  a  co5peratlve  spraying  club. 
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UNDEIKiROUND  CROSSINO  FOR 
TOLX  LINES 

An  underground  crossing  for  toll  lines  as 
a  method  of  protecUon  against  Induced  cur- 
tents  from  power  wires  1b  sbown  In  tfte  Il- 
lustration. The  crossing  1b  rather  expen- 
Blve.  but  If  property  built  glTes  good  pro- 
tection, says  the  American  Telephone  Jour- 
nal. 

An  iron  pipe  l^'^  or  3  In.  In  diameter,  ac- 
cording to  the  wire  capacity  desired.  Is  laid 
iMlow  the  frost  line  from  pole  to  pole.  The 
usual  pipe  bend   Is  made  at  each  of  the 


poles,  which  are  properly  guyed,  and  at  the 
end  of  the  pipe,  where  It  runs  up  the  pole, 
a  goose  neck  Is  used  to  keep  out  the  rain. 
For  draining  the  conduit  of  moisture,  due 
to  condensattoQ,  a  bole  Is  drilled  at  the 
lowest  point  of  the  duct  over  a  pocket  filled 
with  crashed  stone. 

No.  14  twisted  pair  "distributing  wire" 
used  in  one  of  these  conduits  has  given  lit- 
tle trouble.  The  wire  Is  fused  direct  to  the 
line,  without  fuse  or  spark  gap  protection. 
Where  these  crossings  are  remote  from  a 
repair  man,  It  is  better  to  risk  losing  a  pair 
of  wires  at  11.47  per  100  ft.  than  to  hire 
a  team  and  send  a  man  after  every  light- 
ning storm. 

SlMm^  TANK  QAUOE  WITH  ELEC- 
TRIC ALARM 

A  tank  gauge  that  Is  very  easy  to  rig  up 
and  gives  good  service  Is  shown  in  the  Illus- 
tration. A  wooden  or  cork  float,  A,  la  at- 
tached to  a  chain,  B,  which  runs  over  a  small 
pulley,  C,  and  then  to  the  dial  or  gauge 
which  may  be  placed  on  the  side  of  the  tank 
or  otl>ar  convenient  place.  The  numbers  on 
th»  dial  read  from  the  top  downward.    B 


(see  detail  at  Fig.  2)  Is  a  piece  of  metal 
which  runs  tn  grooves  and  moves  the  pointer 
along  the  dial  according  to  the  rise  and  tall 
of  the  liquid. 


Slnpla  Tuilc  Oauge 

The  electric  alarm  (Fig.  1)  Is  for  calling 
some  person  when  the  water  gets  too  high 
or  too  low.  F,  G,  H,  1  are  brass  springs 
projecting  so  that  the  Indicator,  E,  will 
close  the  circuit  when  It  reaches  either 
the  top  or  bottom  of  the  gauge.  J,  K  are 
batteries  In  the  circuit,  and  the  annunciator, 
N,  has  the  words  high  and  low  marked  on  It 
in  their  respective  places. — Contributed  by 
John  M.  Singer,  69ie  Wabash  avenue,  Chi- 
cago, III. 

aOOD  CLEANSING  POLISH 

A  good  encaustic,  which  will  clean  and 
polish  at  the  same  time,  la  composed  of  1 
gallon  sott  water,  4  oz.  yellow  laundry  soap 
and  1  lb.  of  white  wax,  shaved  up.  Boll 
together,  stirring  well,  and  then  add  2  OE. 
bbI  soda;  put  the  mixture  In  something 
which  can  be  closely  covered,  and  stir  con- 
stantly until  cool.  If  necessary  dilute  with 
water  before  using;  lay  on  with  a  paint 
brush  and  polish  olt  with  a  hard  brush  or 
cloth.  Can  be  used  on  furniture,  marbleft 
tiles  and  brtcka.  WU.V  Tfttoos^  \\^  «:>&n^ 


STANDARD    SYMBOLS    FOR    WIRlMO    PLAIIS 


THE    NATIONAL  ELECTBICAL  COURAeiQIS  ASSOfiUTlQI  OF  TK  NITEI  ffATB. 

COPIK*  KAY  ■■  HAD  OH  AmJCATMH1 10  THB  MDOUIFAmV.  Vnak.K  T. 


Ceiling  Ontlet;  Elcctrio  only.  Hnacral  is  ctator  iadKntai  wmAm tt  maatUsA  If  C  f. 

Ceiling  Ootlct ;  6ombiaation.  4  iadicntet  4-lf  C.  P.  Iludud  &MUiM«it  bafi  aal  t  On 

Bncket  Ontlet;  Electric  only.   Hnaenl  in  ctatcr  iaikttlm  WtakK  tt  Ihifcri  M  G.  F. 

Bncket  Ontlet;  Conbinntioa.  { indientct  4-lf  C.  P.  Steaawi  bauteMit  bait  aal  •  On 

Wall  or  Baseboard  Beccptade  Ontlet    Hniacxal  is  OMtir  iadtatai  wmlbn  «f  lUadtrd  M  C.  P. 

Floor  Ontlet.   Hnneral  ia  center  indicates  amaWr  tt  llaadtrd  If  0.  F.  heaatoeart  laapi. 

Ootlet  for  Ontdeor  Standard  or  Fcdatal;  Bectrie  aa|y.   VoMnl  iiiieilai  mfmSbn  «f  llail  M  C.  P. 

Outlet  for  Ontdoor  Standard  or  PcdHtal:  ContaattoM.  |  iaikmtm  •*!•  C  f.  muL  ban.  X«B|f:  •  Om  1 

Drop  Cord  Ontlet 

One  Ligbt  Ontlet,  for  Lamp  Bceeptacle 

Arc  Lamp  Ontlet.  . 

Special  Ontlet,  for  Lighting,  EeatiBg  and  Power  CvxtBt,  ai  iliinftii  ia  fl^adtatiiM. 

Ceiling  Faa  Ontlet 

Show  u  many  Symbols  aa  thaia  an  twitchik  Or  im  oaai  «f  a  f«y  Infi  fiaqp 

o(  Switches,  iadkata  anmber  o(  Switches  by  a  laaaa  nmoal,  thM;  IF  SI; 
■caaiBg  IS  ttigla  Pola  twitihca. 
Ocseriba  1^  «f  Bwiteh  ia  fpedieatioBs,  that  Is. 

naah  or  Suf aea.  Fash  Bwttoa  or  laap, 


8.  P.  Switch  Ontlet 

D.  P.  Switch.  OntleC. 

3-Wky  Switch  Ontlet 

4-Way  Switch  Ontlet 

Antomatie  Door  Switch  Oatkt 

Electrolier  Switch  Oatlel 

M  rter  Ontlet 

Diitribntion  Panel. 

Janetion  or  Fall  Box. 

Motor  Ontlet;  Hamcral  in  ecatcr  iadicates  Bona  Powar. 

Motor  Coatrol  Ontlet 

Transfomer. 


■■~^"  ■■^""   Maia  or  Feeder  roa  eoacoalod  nader  Floor. 

"■■"■"•■■"■■   Main  or  Feeder  na  oposad. 

Branch  Cizcnit  mn  conocalod  nader  Floor. 

Branch  Circnit  mn  concoalod  nader  Floor  above. 

-w  ^  A  M^a 

Branch  Circuit  ma  exposal 

""♦""    Pole  Line. 

• 

Riser 

M 

Telephone  Ontlet;  Private  Serrica. 

H 

Telephone  Ontlet;  Pnblic  Service. 

8 

Bell  Ontlet 

CK 

Bnner  Ontlet 

Qc 

Pnsh  Button  Ontlet;  Hnmeral  indicates  nnmber  of  Pn^hes. 

-^ 

Annnnciitor:  Hnmeral  indicates  nnmber  of  Points. 

Spealdag  Tube. 

-© 

Witchman  Clock  Ontlet 

-i 

Witchman  Station  Ontlet. 

-® 

Master  Time  Clock  Ontlet 

HD 

Secondary  Time  Clock  Ontlet 

ID 

Door  Opener. 

B 

Special  Ontlet :  for  Signal  Systems,  u  dcacribad  ia  SpodSntioai. 

iilili 

Battery  Ontlet 

SDCCBINRS  H  OIMKIIIII  VIII  SiUt 


Indicate  on  plan,  or  deacribe  In 
specificatiooB,  the  height  of  all  oai- 
leta,  located  on  aide  walla. 

It  ia  important  that  ample  apace 
be  allowed  for  the  installation  of 
mains,  feeders,  branches  and  distri- 
bution panels. 

It  is  desirable  that  a  key  to  the 
symbols  used  accompany  all  plana. 

If  mains,  feeders,  branches  and 
distribution  panels  are  shown  on  the 
plans,  it  is  deurable  that  they  be 
designated  by  letters  or  numbers. 


/ 


i  Circnit  for  Clock,  Telephone,  Bell  or  other  Serriea,  raa  aader  Floor,  coaeealod. 
Kind  of  Serriea  wast^  asootaiafid  by  Symbol  to  which  liaa  eoaaeets. 

( Circnit  for  Clock.  Tele^Mat,  Bell  ar  other  Scmea.  na  nad«  Ploor  abava,  caacaaled. 
')  Kind  of  SeiTiec  waatod  aseeitaiaad  by  Cymbal  to  which  liaa 


lOTB-U  alhfc  thaa  llsaiart  If  C.  P. 


an  taini. 
>a\^^ 


C^ffTrtffht  190«  bf  iM  ValtaMi  VlMtartM^ 


) 


In  babbltling  ordinary  split  Ehaft  bear- 
iDge.  It  is  a  good  plan  to  wrap  tbe  Eha.ft 
with  one  Uilckness  of  common  writing 
paper  and  then  wind  with  string  In  a  spiral. 
The  paper  lieeps  the  shaft  From  chilling 
the  babbitt  and  gives  clearaote  enough  to 
do  away  with  the  tlme-kllllng  scraping:  and 
the  spiral  groove  tormeil  by  the  string 
makee  the  best  oil  channel  possible.— Con- 
tributed by  E.  V. 

HOW    TO    MAKE   A  WATER    STILL 

Any  water  containing  lime  or  other  ini' 
IiurltleB  is  not  good  for  photographic  work, 
but  the  water  obtained  by  distillation  will 
always  give  good  results. 

The  still  shown  in  the  sketch  is  one  that 
Is  easily  made  and  inexpensive.  Obtain  two 
thin  glass  bottles,  A  and  B,  and  }oId  together 
with  a  cork  having  a  hole  through  the  cen- 
A  quantity  of  water  la  placed  In  bot- 
tle A,  and  heat  is  applied,  which   vaporizes 


tlD  same,  beat  well  and  dip  in  pulverlted  eal 
ammoniac  a  moment  and  then  rub  with 
solder.  This  operation  will  be  effective,  no 
matter  how  many  pit  boles  there  are  In  the 
iron  or  how  dirty. — Contributed  by  Harry 
Caaslebury.  Altoona,  Pa. 

AIR  AS  A  POWER 

There  are  other  eourcea  of  energy  in  air 
beeides  its  velocity.  The  energy  of  the  heat 
contained  in  the  atmosphere  is  sufficient  to 
run  all  the  power  plants  in  the  world  with- 
out decreasing  Its  temperature  any  appre- 
ciable amount.  The  problem  ta  to  maintain 
a    difference    of    temperature    between    two 


Water  5  (ill 

the  water  and  forces  It  in  bottle  B,  where 
It  is  condensed. 

The  bottle  A  may  be  heated  by  means  of 
a  email  gas  stove,  or  alcohol  lamp,  and  the 
other  bottle  may  be  cooled  liy  water  from  a 
hydrant  or  from  a  tunnel,  with  a  piece  of 
doth  In  the  mouth,  to  allow  the  water  to 
drop  slowly. 

If  a  mixture  of  alcohol  and  water  is 
placed  in  bottle  A,  the  alcohol  will  evapo- 
rate first  and  condense  in  Imttle  B  before 

BlDuch    water    has    evaporated.— Contributed 

M)'  Charles  Lea.  Brunswick,  Mo. 


TO  TIN  OLD  SOLDERINO   IRONS 


Some  of  the  readers  of  "Shop  Notes"  may 
itft^.trouble  with  old  solderlag  Itoas,     To 


.n  iDlcreglinc  Eipcrlmen 


places,  aa  heat  produces  no  energy  while  at 
rest,  but  only  when  moving  from  one  place 
(o  another. 

There  are  many  easily  voiatiliied  liquids 
which  would  boll  readily  at  atmospheric 
temperatures,  and  thereby  produce  a 
stant  pressure  in  any  boiler,  without  the 
use  ot  a  Are,  but  such  liquids  are  very  bard 
to  condense,  as  it  requires  very  eitt 
cold  to  cause  them  to  liquefy.  A  new  source 
of  cold  might  solve  this  problem,  but  all 
sources  ot  cold  thus  far  discovered  require 
cither  power  for  its  production,  or  ch 
tills  which  soon  cease  to  be  effective. 

When  dry  air  is  confined  and  heated,  the 
increase  in  temperature  Is  only  1-273  of  the 
original  pressure  for  each  degree  Centi- 
grade, but  molBt  air  expands  very  much 
more.  This  may  be  illustrated  by  holding 
a  bottle  upside  down,  under  a  hot  water 
faucet,  and  then  dipping  the  mouth  in  cold 
water,  as  shown  In  the  sketch.  A  difference 
ot  temperature  of  only  a  tew  degrees  will 
cause  the  water  to  halt  fill  the  bottle.  It  Is 
evident  from  this  that  moist  air.  heated 
the  same  amount,  would  double  its  pressure. 
Thus,  att    it  at.nii»^^t^\.t  -v^wKiMt*  -w^x^ 
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Increase  to  15  lbs.  abova  atmosphere,  and  air 
Bt  100  lbs.  preasure  would  Increoss  to  21G 
lbs.  above  atmosphere.  If  the  air  were 
heated  twice  as  much,  the  pressure  wonld 
he  Increased  a  corresponding  amount,  aa 
the  Increase  In  pressure  U  directly  propor- 
tional to  the  Increase  in  temperature. 

There  are  several  varieties  or  hot  air  en- 
gines being  made  at  the  present  time,  but 
wc  are  unaware  ot  any  attempt  being  made 
to  utilize  the  Increased  efBclency  obtained 
by  tbe  use  of  moist  air. 

It  Is  doubtful  if  the  weight  of  the  air 
could  be  utilized  for  a  source  of  power,  al- 
though a  device  lor  doing  this  ought  to  be 
very  powerful  as  a  cube  of  air  31  ft.  on 
each  side  weighs  over  a  ton. 


HOW  TO  MAKE  AND  USE  A  PRONY 
BRAKE 


The  brake  shown  in  Fig.  1  can  be  made 
of  a  piece  of  leather  belt,  B.  Fig.  2.  with  a 
numlver    of    wood    cleats.    C,    fastened    as 


secure,  ind  tbe  terew  are.  F.  ataould  be  mmi 
t4>  attach  Uie  aprlns  balance,  C,  tbe  otker 
end  being  attached  to  tba  celling  as  Indt 
cated. 

To  obtain  tbe  horaepower  of  an  enfloe 
apply  the  brake,  aa  ahown  in  Tit.  1.  and  takt 
tbe  speed  In  rerolutlons  per  minute  (R.  P. 
H.)  with  the  apeed  Indicator,  E,  at  the  sanw 
time  noting  the  weight  In  poonda  (W) 
shown  by  the  spring  balance.  Meaanre  care- 
fully the  distance  from  the  center  of  tba 
engine  shaft  to  tbe  screw  eye  In  inches  (AJ. 
If  the  values  of  W,  A  and  R.  P.  M.  are  known 
the  horsepower  may  be  found  as  follows: 
A.  X  W.  z  R.  P.  M. 

hp.  = 

63026 

For  example:  If  A  =  16  In.,  W  =  20  Its., 
and  R.  P.  M.  =  500;  then,  hp.  =  IS  X  20 
X  500  ~  63025  =  2^  hp.  The  consuni 
63025  Is  obtained  hy  multiplying  12  X  33.000 
and  dividing  by  S.2S32;  12  being  the  nnm- 
ber  of  inches  in  a  foot;  33.000  the  nunber 
of  ft.  lbs.  per  mln.  for  each  horsepower; 
and  6.2S32  the  ratio  between  the  radius  and 
circumference  of  the  Hywheel. 


I 


ttetalli  of  JVUkkiE  uid  (Jitns  ■  Prony  Bram 

shown.    A  tension  screw,  D.  Fig.  1,  can  be  To  crystallize  glass  flow  heavy  alum  v 

fastened  by  any  method  that  wUl  maV^e  W.     over  If,  Uien  let  it  dry. 
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SBLP-RELEASINQ  BEAMS  IN 

WALLS 


When  the  ende  of 
beams  that  go  Into  a 
wall  are  cut  on  a  slant, 
as  Illustrated,  a  lower 
Insurance  rate  can  be 
secured.  Beams  so  cut 
win  fall  out  easily  with- 
out overtamlng  the 
wall  In  case  of  Ore,  sajs 
the  Practical  Carpenter. 


MAIL  BOX  TROLLEY  FOR  RURAL 
PATRONS 

Patrons  of  rural  routes  living  some  dis- 
tance back  from  the  road  will  And  a  trolley 
lor  drawing  the  mall  bos  to  the  house  and 
sending  it  back  again  a  great  convenience. 
The  UlustratlonB  show  such  a  line,  which 
was  devised  by  a  correspondent  of  the  Rural 
New-Yorker. 

At  the  house  end  of  the  line  a  stout  post 
is  set  In  the  ground  and  a  bicycle,  with  sad- 
dle and  front  wheel  removed,  Is  fastened 
with  pins  against  the  post,  as  shown  (Fig. 
1),  to  serve  as  motive  power.  For  the  main 
wire  No.  9  is  the  slie  used,  and  No.  IT  gal- 
vanized for  the  belt  wire.  For  a  short  line 
on  level  ground  broom  wire  would  do. 

Posts  are  set  every  50  or  GO  yds.  between 
the  house  and  the  road  ends  of  the  line. 
Bach   of  these   Intermediate    posts    has    a 


bracket  (D,  Fig.  S)  of  2x2-ln.  stuft.  and  an 
iron  at  the  top  for  supporting  the  main 
wire  (G,  Fig.  2).  This  Iron  Is  made  of  old 
spring-wagon  tire  with  a  half-round  groove 
on  top  for  the  wire  to  rest  in.  The  top  wire 
Is  high  enough  above  the  notched  guides  be- 
low ao  tha  bottom  of  the  box  will  not  bump 


when  passing  a  bracket  The  arrangement 
of  pulleys  and  guides  at  these  intermediate 
posts  is  shown  at  D,  Fig.  2.  The  guides  are 
of  1-in.  hard  wood,  screwed  to  the  arm  of 
the  bracket.  The  outside  pulley  is  under- 
neath the  arm  and  1  ft.  distant  from  the 
other  pulley,  so  that  the  wire  cannot  get' 
tangled  on  windy  days.  A  wire  fence  ratchet 
Is  used  to  keep  the  top  wire  tight.  The  post 
at  the  road  end  of  the  line  has  a  wheel.  An 
ordinary  R.  F.  D.  mall  bos  is  used,  with  a 
hardwood  block  one-half  Its  length  under- 
neath It.  The  belt  line  sUrU  at  this  block, 
runs  the  length  of  the  line  over  the  wheel 
on  the  post  at  the  roadside,  returns  over 
the  pulleys  of  the  intermediate  posts,  passes 
around  the  bicycle  wheel,  and  Is  fastened 
to  the  block  under  the  box  in  a  small  hole  In 
a  piece  of  strap-Iron  fastened  In  the  block. 


The  wheel  at  the  road  end  can  be  the  front 
wheel  of  the  bicycle  or  an  old  sewing 
machine  wheel,  and  a  trough  or  support  for 
the  box  is  provided  at  this  end  to  hold  it 
firm  while  being  opened  or  closed  (B,  Fig. 
1).  The  device  as  rigged  up  In  this  Instance 
cost  about  |5.  The  line  Is  250  yds.  long  and 
traveU  upblll  75  ft.  to  the  road.  An  elec- 
tric alarm  to  let  the  patron  know  when 
there  la  malt  In  the  box  could  be  added  by 
one  of  a  little  Ingenuity. 

TO  REMOVE  A  BROKEN  STUD  BOLT 

A  broken  stud  bolt  In  a  casting  or  ma- 
chine pail  may  be  removed  as  follows: 

Drill  a  small  hole  In  the  broken  part  to 
be  removed  and  use  a  lefthand  tap.  If  It 
la  a  lefthand  threaded  stud  bolt  use  a  right- 
hand  tap  to  get  It  out.  Be  careful  not  to 
use  too  large  a  drill,  as  it  would  leave  too 
thin  a  shell  to  tap  in,  and  the  expansion 
would  cause  it  to  hind. — Contributed  by  Q, 
J.  Lesperance,  425  Rowland  avenue,  Ken- 
osha, W\a. 
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PORTABLE  KETTLE  AND  FIRE- 
PLACE FOfi  ORAVEL  ROOFER 


n«.   I   U   a-;-j 


:ii.«u  'A  b;«u1  U  latA  tar 

>«  fi«  pot.  A  A,  !■ 
.  B  B.  It  C  C  as'l  at 
lu  M>5  »t  ii?>  Iron.  D  D,  ii  rlTetrt,  ma 
ttt'i-ra  V.  a  «■  Tt«  ^Ibo-v.  E.  if  t<&d«d  ud 
Saie^rf.  u  --Lo-sii  b?  b  ?:  F  than  iba 
4amiwr  ia  p'>£lt:o=. 

Ttt  Ai.fl'-  in^.  H  H.  riTeted.  as  ahpwn. 
■cpporu  tL«  ^T3t<^.  J  J.  vtll«  K  ition  the 
oiiMifDS  fi:>r  tb4  afh  pit  door  an3ii4  which 
groores  art  rirete^,  law  -rtlch  th«  door 
«il]  e1M«  as  sbfi-Kn  b7  e  «-  The  opeolsc 
lor   th«   Cre   door   1b   at   L   and   aroond    [i 


the  doon,  L  and  K  Ib  Fic- L  ■ 
wfane  A  A  is  Fis-  X  ■ 
ct  the  fin  pot.  en  oat  aa  a 
b.    The  itmed  pwn—  aic  i 
IB   which   the   door.   C.  aUdi 


FIC  4  SbowB  the  iUMMi  ulUm  of  the  gitf^ 
which  can  be  Bade  bvm  faaod  tnm.  Tte 
ootafde  rbic.  A  A.  iboold  be  a  trifle  naaller 
than  ibe  t&afde  diameter  of  the  magie  Inn 
ring,  D  D.  In  Flf.  1.  ao  that  it  can  be  re- 
raoTcd  when  dnlnd.    Three  of  tbe  siau 


ur  k'li 
bottom 
andl".  ' 


'A.  an  ln'll''atM  at  t  (.  The 
,  iH  doNlilf!  M^amed  to  tbe 
uri   tlin   tnn   of   which  an 

'^i-'l.  iiii  hliown  liy  I  1.     The 
(■<!  Ut  tlie  irollar. 


shown  l.y  ft  It.  ■n.i:  liiui-llf-.  H.  is  riveted  at 
m  rn.  Thu  w1i<<Ih  iiii'l  ax]p.  T  U  T,  are 
faBtetn-'l  t'j  (III!  lioi.tfim  of  the  Are  pot,  aa 
abowii  In  FlK.  a.  In  wlilfh  A  1h  i.art  of  ibe 
Hre  pot  nnd  II  lljfi  n'^illon  at  the  axle,  which 
tt  faHtriiK-d  to  ttic  tiotLom  hy  meanii  ot  the 
angle.  (;  (?,  rlvtlni;  at  a  a  a  n.  The  lialance 
lega  are  shown  at  D  D,  one  being  fastened 
OB  elthnr  side  of  the  Are  pot  and  riveted  at 
r  rbicb  forma  a  pivot. 


bars,  as  a  a  a  in  Fig.  4,  are  to  project  over 
the  ring,  aa  shown,  these  projectlona  to  rest 
on  the  angle  iron,  H  H,  In  Fig.  1.  The  bal- 
ance of  the  grate  bars,  as  b  h  b,  etc.,  Id 
Fig.  4,  are  riveted.  It  will  be  noticed  that 
tbe  angle  iron  ring  at  tbe  top  of  tbe  kettle 
In  Fig.  1  resia  upon  the  angle  Iron  ring. 
D  D.  at  the  top  of  the  Are  pot.  This  allows 
tbe  kettle  to  be  removed  for  daanins  pnr- 
poaes.  If  desired  tbe  Ore  pot  and  kettia 
can  be  made  sauare,  using  tbe  aano  MB* 
^truetloa.  wbtcb  can  be  modlfled  to  Mtt. 


POPULAR    HEICHANICS 
NOTHER     DEVICE     FOR    OETTINQ      being  uaed  aa  an  axle  and  fourteen  mules   1 


ENGINES  OFF  CENTER 


Turning  Engine 


.  Olf  Cen 


I 


cure  tile  haD<lle  to  a  block  of  wood,  from 
which  to  get  leverage.  When  engine  is  on 
dend  center,  Boya  the  Engineera-  Review. 
place  the  device  in  front  of  the  wheel  and 
the  Jaws  on  the  rim  of  the  wheel  and  bear 
down  on  the  outer  end  of  the  handle. 

ROLLED  A  BOILER  NINE  MILES 


furnlflhing  the  motive  power,  the  holler 
iielng  safely  rolled  the  nine  miles  from  the 
railroad  to  the  bospltal.  reaching  there  n 
tlie  worse  (or  the  rough  usage  to  which  It 
was  necessarily  subjected. 

HOME-MADE  IMPROVED  BUFFER 

A  good  buffing  wheel  can  be  made  of  a 
metal  hand,  A  (see  ahetch).  drilled  to  receive 
a  number  of  cords,  B,  a  hardwood  hub.  C. 
and  a  babbitt  bushing,  D.  If  a  narrow  buffer 
is  desired,  one  row  of  corda,  as  shown  in  the 
Kide  view,  will  be  aufficient,  but  If  a  wide 
buffer  ia  wanted  the  required  width  can  be 
obtained  by  making  several  rows,  as  shown 
in  the  section.  If  more  than  one  row  ts 
used,  the  lioles  Bboxiid  be  drilled  diagonally. 

The  iiiecea  of  rope  may  be  taken  from  sash 


125-hp.  boiler  was  rolled  nine  miles 
I  from  the  railroad  station  to  the  Marine 
Hospital  at  Ft.  Stanton,  N-  M.  The  process 
was  very  similar  to  the  movement  of  a  road 
roller.  The  roads  were  too  soft  to  support  a 
wagon  with  such  a  load,  hence  this  unusual 
method  of  transportation  was  resorted  to. 
Ryerson's  Monthly  says;    "It  was  necessary 

*to  transport  this  trailer  nine  miles  over  the 
(lalDB  and  mouataina  in  order  to  reach  Its 
Oestination,  and  as  it  was  found  thai  the 
ioads  were  In  such  condition  that  tliey  would 


.  became  a  very   pretty  problem  to 

The  boiler  was  finally  rigged  up  as 

I  Id  tlia  lUgatratlon  — a   heavy  pipe 


Improved  Buffer. 


cord,  or  If  the  buffer  is  intended  for  very 
smooth  work  a  soft,  braided  cotion  cord 
should  be  used,  it  la  unnecessary  to  ravel 
the  ends  of  the  cord,  as  they  will  soon  ravel 
themselves  after  a  little  use.  The  cords  are 
held  In  by  melted  rosin,  E.  which  is  poured 
in  the  tavity  after  the  other  parts  are  aa- 
sembled  and  carefully  centered.  A  Utile 
beeswax,  tar  or  parafflne  stirred  into  the 
melted  rosin  will  make  It  less  britlie.  The 
bushing,  D,  may  be  made  of  either  lead  c 
t^abbttt,  and  Is  made  to  fit  the  ahaft  of  the 
buffing  machine. 

A  buffer  of  this  kind  will  do  the  worli  bet' 
ter  and  quicker  than  any  muslin  butter  I 
have  ever  used. — Contributed  by  Stoke 
Richards,  Santa  Clara,  Cal. 


AQUARIUM  CEMENT 

A  eood  cement  for  aquariums  Is  made  a 
follows:  Mis  1  gill  plaster  of  Paris,  1  gill 
litharge.  1  gill  fine  white  sand  and  ^  glll^ 


Tfifti 
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«qual  quantity  of  tjoJM  linseed  oil  and  tar- 
pentine,  until  the  conaiitency  It  about  the 
Mime  as  putty.  This  cement  will  dry  bud 
in  a  f<rw  days, 

»  •-» 

aUARD  FOR  AIR  DUCT  IN  HOT  AIR 

FURNACE 


When  ih^.Tt'.  is  a  strong  wind  from  the 
outside  Mowing  into  the  air  supply  duct  of 
a   hot  air   furnace,   the   swinging   damper 


wind  (luard  for  Air  Supply  Ducti 

shown  In  ttif*  llliiHtrHtion  c:an  be  UHf'd  to 
prfv«'nl  th<;  Hdminblon  of  too  nntrh  air,  says 
tin:  MftftI  V\'f»rk«'r.  Thif  darnpcfr  is  |jlng«;d 
Ht  til''  top  antl  hw'iij,^H  l'K>ni'ly  in  un  enlarged 
«rntran<'i«  to  th*?  air  hiipply  <liirt.  l'n<lcT  ex- 
(:0HMiv4f  wind  prebBun'  tlif  damper  Ir  blown 
up  figainst  the  orK;ning  of  the  durt  leading 
to  the  furnacf*.  doKing  it  off  and  preventing 
th<?  r-old  air  from  r^i taring  too  fn'oly. 

DEVICE   FOR  DRAWINU  a)RNERS 


marked,  the  outside 
smaller  and  the  Inside 
make  the  comeis  the  slae  H^iui^f^ 
drawn  with  a  penefl  or  i«fc«»y 
can  be  of  TBrions  other  ndil,  sad  if  tht 
draftsman  wishes  to  mark  vlint  the  radioi 
of  his  carre  Is,  he  has  the  fisnres  before  fc*« 
Sheet  metal,  nlckd-plnted  or  ceiliiloid  if 
the  proper  material  for  this  fastnuBcaL  It 
should  be  %  in.  thiclE,  beveled  on  one  side 
and  used  flat  side  down  f6r  the  pencil  and  op 
for  the  inking  pen.  Fis.  2  shows  its  ap^ 
cation.  Cnnres  A  and  B  were  drawn  ^ 
using  the  oatside  oomers^  says  the  American 
Machinist,  and  the  others  by  nsins  the  inside 
comers. 


TO  HND  THE  CENTER  OF  A  CIRCLE 


To  find  the  center  of  a  barrel-head  or  other 
circular  object  lay  a  steel  square  on  the  cir- 
cle with  the  point  touching  any  part  of  the 
circumference  A.  From  the  interaectiona. 
C  B,  of  the  two  legs  with  the  circomference 


Finding  the  Center  of  a  Circle 


A  d^virf  mon*  ronvf?nIffnt  than  compaKSos 
for  drawing  ronnd  fornerH  and  fillets  of 
varloiiH  Hiz<;H  Ih  Fhown  at  Fig.  1.     Iladil  are 


draw  the  line  C  B.  Bisecting  this  line  at  D 
gives  the  required  center  of  the  circle- 
Contributed  by  H.  J.  Heaton.  Sidney,  Iowa. 


v: 
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// 
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Usefttl  tor  Dr«w\aft  itiMt«A  C^kmm 


nX>    COLOR  COPF 
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COLOR  COPPER    ROOFS   GREEN 


To  &  gal.  water  add  1  lb.  sal  amraouiac,  dis- 
solve tborougbi;  and  let  atacd  24  boura. 
T&en  apply  tbe  solution  to  the  copper  with  a 
brush,  covering  the  entire  surface  caretully. 
Let  It  Etand  for  one  day,  says  tbe  Amerlcau 
Artisan,  then  sprinkle  it  lightly  with  water. 
using  a  Irrush.    Do  not  use  too  much  water 

(It  will  run  tbe  color  and  streak  it. 
The  same  effect  can  be  produced  by  UBlng 
lb.  salt  to  2  gal.  water. 
: 


HOME-MADE  LOCK-NUT  STRIP 


tbe  face  of  tbe  board  and  shellac  it.  Thea 
witb  a  saw  cut  niches  i^  In.  apart  across 
tbe  top,  so  as  to  bring  two  boles  tn  each 
space.  Number  the  spaces  to  suit  the  Job 
(Fig.  4 ) .—Contributed  by  H.  H.  Fountain. 
Brooklyn.  N.  Y. 

RENEWING    A    RUNNING    THREAD 
NIPPLE--A  PROBLEM  IN   PIPING 

On  testing  a  low-pressure  boiler  we  bad 
put  up  at  Riverdale,  N.  Y.,  we  found  a  de- 
fective nipple,  N,  Fig-  1,  which  connected 
the  section,  S,  and  the  drum,  D.  Tbe  dis- 
tance between  S  and  D  could  not  be  changed, 


tt  Is  often  handy  to  have  a  lock-nut  strip 
fasten  wires  on  when  testing.  The  dia- 
gram shows  a  strip  that  la  cheaply  made 
bj  using  the  binding  posts  from  the  car- 
bons of  old  dry  batteries. 

Cut  out  a  piece  of  '^-In-  oali.  or  white 
wood,  4  in.  long  and  2  in.  wide,  and  bore  a 
hole.  A,  in  the  center  on  each  end  to  receive 
screws  for  fastening  tbe  strip  down.  Bore 
a  row  of  holes,  '/j  in.  aparl,  down  one  side 
and  another  row  the  same  distance  apart  on 
the  opposite  side,  so  that  they  are  on  a  line 
between  the  boles  of  the  Qret  row.  Insert 
tbe  binding  posts,  which  should  fft  snugly. 
in  these  holes  and  lock  them  tightly  with 
the  small  nut  that  was  neit  to  the  carbon. 
Place  two  brass  or  copper  washers  on  each 
post  and  screw  on  tbe  thumb  nuts.  Place 
one  wire  under  the  bottom  washer  and  the 
other   between   tbe  two  washers  and   fasten 

lem  down  with  tbe  thumb  nut.  The  strip 
be  made  any  length  to  suit  the  number 
connections. 


■nd  Form  Strips 

A  form  strip  to  go  with  tbe  lock-nut  strip 
Is  ebovn  in  Figs.  3  and  4.  It  is  made  of  a 
piece  ot  the  same  wood,  1  in.  wide  and  1  in. 
Bore  holes,  according  to  the  size  of 
lire  nsed.  M  In.  apart,  i/t  in.  from  the 
Dore  a  hole  at  each  end  through  the 
r  for  fastening  screws.    Sandpaper 


)^.9i 


Problcni  In  Piping 

SO  we  cut  tbe  nipple  on  tbe  tine  A  B.  and 
ran  the  lock  nut  up  to  tbe  end  of  the  thread 
on  piece  A,  Fig,  2,  We  then  screwed  tbe 
half  A  into  tbe  drum,  far  enough  to  remove 
the  piece  B.  This  made  room  enough  to 
remove  the  half  A,  thus  leaving  both  open- 
ings clear  as  in  Fig.  3. 

We  then  made  a  running  thread  nipple.  A, 
Fig.  4,  with  lock  EUt  and  coupling  attached, 
and  screwed  it  into  the  drum  as  far  aa  pos- 
sible iFIg.  4).  Then  we  screwed  a  short  nip- 
ple. A,  Fig.  5,  into  the  coupling,  and  un- 
screwed the  running  thread  nipple,  thus 
bringing  the  connection  Into  tbe  section,  aa 
shown  In  Fig.  6.  Tbe  lock  nut  was  then 
screwed  lightly  against  the  drum,  as  shown, 
and  the  job  was  complete. — Contributed  bj  - 
Gu8  Cook,  1&5  VI .  ^Iu4  ^'^.  ■^iV*'«  -ti«^  ^"    " 
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LABOR-SAVING  SACK  HOLDER 

A  handy  sack  holder,  the  device  of  a  cflr- 
reapondent  ol  the  AmerlcBD  Miller,  la  shown 
in  the  Illufitratlon.  The  materials  used  in 
Ita  construction  did  not  cost  more  tlian  26 


Handy  Saik  HoMer 

rents,  and  yet  the  devke  saves  the  labor  of 

The  holder  can  lie  ralHed  or  towered  to  suit 
Ihe  height  ot  the  Hack  Ijelng  filled,  by  catch- 
ftiK  the  board,  or  lower  rope,  with  one  hand 
and  raising  or  lowerinB  the  block  with  the 

HOW  TO  RESHARPEN  OLD  FILES 

Glean  the  nien  IhoroiiRhly,  using  a  scratch 
lirush  and  a  stronf;  solution  of  washing  soda 
111  hot  water,  then  wjish  off  the  soda  with  hot 


.■liter. 


Prepare  a  Ii:i(h  of  1  part  nitric  acid  to  4 
pnrtH  wator  lontnined  In  an  earthen  vessel. 
Hort  an<l  Rrndc  Ihe  flies  according  to  flne- 
iii'RS  and  ImmerKe  those  of  each  grade  in  the 
hath.  The  Uner  fllca  should  l)e  left  In  the 
tinth  about  a  minute,  .ind  the  coarser  ruts 
live  or  six  minutes,  aays  the  Metal  Worker. 
After  the  acid  bath,  wash  the  flies  In  hot 
water,  dry.  and  grease  them  while  atill  warm 
•^Ith  vaseline. 

In  preparing  the  acid  bath  pour  the  acid 
tnto  the  water  very  slowly,  as  the  heat  ac- 
tiOB  la  great 


HOW  TO  MEASURE  BELT  ON 
PULLEV 


A  short  rule  tor  Bndlnc  ttas  chMiiC9  n- 
qulr«d  in  the  length  ol  belt  when  one  of  the 
pulleys  on  which  it  runs  is  chanced  (or  one 
of  dllTereDt  else,  Is  u  (oUowb:  Ttke  three 
times  the  dilTerenco  between  t&e  dluMten 
of  the  pulleys  and  divide  bj  two.  The  re- 
sult will  be  the  length  ol  belt  to  cnt  ont  or 
put  in. — Practical  Engineer. 


PATMUE  OF  MATERIALS 


In  a  former  number  of  Popular  Mechan- 
ics, a  description  was  given  ot  the  fatigue 
of  metals,  showing  that  great  precaution 
should  be  used  in  designing  machinery  sub- 
jected to  varying  loads.  The  necesaity  oi 
observing  this  property  of  matter  has  been 
emphasized  by  other  examples  of  fatigue, 
which  have  recently  been  brought  to  our 
notice.  It  has  been  found  that  watch 
springs  often  break  several  hours  after  the 
last  winding,  although  the  tension  at  the 
time  ot  breaking  Is  much  less  than  when 
wound  up  tight. 

In  larger  machines  the  same  thing  oftoi 
occurs.  Crane  hooka  which  have,  in  many 
instances,  carried  20  to  25  tons,  break  with 
a  load  of  10  or  15  tons,  and  valves  whicu 
are  tested  to  several  hundred  pounds 
hydraulic  pressure,  sometimes  break  on  less 
than  50  lbs.  For  this  reason  the  hydraulic 
test  used  on  boilers  should  not  be  carried  to 
excess. 

Probably  the  most  remarkable  cases  of 
fatigue  are  found  in  doors.  The  top  floor 
of  a  five-story  factory  building,  which  was 
heavily  loaded  with  paper,  fell  in  the  dead 
ot  night,  taking  the  other  four  floors  with 
it,  and  crashing  down  Into  the  basement 
All  the  machinery  In  the  building  was  In 
operation  the  day  previous  to  the  disaster. 
and  the  heavy  Jarring  and  rapid  vibration 
would  be  expected  to  determine  the  time  of 
[ailing,  but  the  Jarring  and  vibration  evi- 
dently ceased  slightly  before  the  stress  in 
the  material  reached  the  yielding  point.  An- 
other still  more  remarkable  case  occurred 
In  France  a  few  years  ago.  In  this  in- 
stance, a  ball  room  floor  which  had  been 
crowded  with  dancers  the  entire  eveninc, 
gave  way  with  a  sudden  crash,  aftar  nil  th> 
people  had  left  and  the  'only  lond  vnt  lU 
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SHOP  NOTES 


TO  SET  A  BELT  SHIFTER 

Anyone  who  has  had  trouble  nith  a  belt 
sliding  over  to  the  wrong  pulley  will  ap- 
preciate the  following  device:  The  shitting 
mechanism  Is  the  same  as  an  ordinary  belt 
shifter  with  the  exception  of  the  lerer,  which 
has  a  spring  at  the  upper  end,  as  shown  In 


the  cut.  This  spring,  which  Is  in  compres- 
sion, forces  the  shifter  to  the  extreme  posi- 
tion in  either  direction  and  holds  it  there.— 
Contributed  by  C.  E.  Holcombe,  2913  Edlna 
Blvd..  Zlon  City,  111. 


WIRE  FOR  STRINQINQ  WATCH 
PARTS 

A  very  simple  and  convenient  device  for 
watch  repairers  Is  shown  In  the  sketch  here- 
with, and  Is  used  for  stringing  the  parts  of 
a  watch  during  the  process  of  clesning.    It 


win  Strlnsv  tor  Watcb  Pull 

can  be  easily  made  by  any  repairer,  says  a 
correspondent  of  the  Keystone,  and  will  soon 
pay  for  the  time  required  to  make  it. 


ADJUSTABLE  RING  PASTENINO  FOR 
A  ROPE 

An  adjustable  rope  fastening,  such  as  Is 
shown  In  the  sketch,  will  be  found  very 
effective  tor  guy-rope  fastenings,  derrick 
fastenings,  Jury-mast  knots,  temporary  mast 


STARTING   SCREWS   IN   CLEANOUT 
COVERS  OF  TRAPS 

Considerable  dlfOcuIty,  oftentimes,  is  ex- 
perienced in  starting  tbe  screws  when  re- 
moving brass  cleanout  covers  from  traps.  A 
good  way.  says  the  MeUI  Worker,  Is  to  give 
the  wrench  a  tew  sharp  strokes  witb  a  ham- 
mer at  the  point  Indicated   In  the  sketch. 


ajtrOm  CI>M«t  Scr«w 


AdtusUble  Rope  Fulcoliiic 

bands,  and  numerous  other   devices  where 
ropes  are  used.     When   used   on  the  neck 
ropes  of  horses,  a  snap  should  be  fastened 
to  the  end  of  the  rope  and  booked  to  the    : 
ring  B.    The  size  of  tbe  noose  can  then  bo  • 
made  larger  or  smaller  by  drawing  the  rope   ' 
through  ring  A,   as  shown  In  Pig.  2,  and 
moving  ring  B  tbe  T«(vi.tc«&  &^x^xnK%.  " 
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when  the  rope  is  drawn  back,  it  will  leave 
the  rings  as  shown  in  Fig.  1.  The  rings  can 
be  made  of  iron  or  steel,  somewhat  smaller 
than  the  diameter  of  the  rope,  and  when  a 
number  of  fastenings  are  to  be  placed  on 
one  piece  of  rope,  the  rings,  A,  should  be 
made  oval-shaped  so  that  they  may  be  passed 
over  the  others.  When  only  one  fastening 
is  required  both  rings  may  be  made  round. — 
Contributed  by  Harry  Hall,  Brooklyn,  Iowa. 


♦  •♦ 


MAGNET  FOR   A    BROOM    HANDLE 


Shop  brooms  equipped  with  the  following 
device  will  be  very  useful  for  recovering 
brads,  small  screws,  and  other  articles  from 
the  shavings.  The  broom  handle  is  slotted 
a  short  distance  and  a  magnet  is  held  in 


Magnet  Attachment  for  Broom  Handle 

the  slot  by  a  t'g-in.  stove  bolt,  as  shown  in 
the  sketch.  I  use  this  device  every  time  I 
sweep  up,  and  usually  find  large  quantities 
of  brads,  staples,  and  small  screws.  I  upset 
a  box  of  brads  once  and  they  fell  In  a  lot 
of  shavings  and  dust,  but  were  quickly  sepa- 
rated with  the  magnet. — Contributed  by  Ed- 
win Howland,  Baltimore,  Md. 

♦-•-♦ 


CABLE  DRUM  CARRIAGE 


This  device  Is  used  for  holding  the  large 
spools,  upon  which  Is  wound  the  lead-covered 
cable  used  In  electrical  work.  The  handling 
of  these  reels  of  cable,  which  has  always 
beea    very    difficult,    owing    to    their    great 


weight,  can  be  done  by  one  man  when  luiiig 
this  device.  With  it  tlie  cable  can  be  nn- 
wound  either  backwards  or  forwards  and 
the  drums  can  be  easily  raised  by  means  of 
the  powerful  worm  gear. 

With  the  exception  of  the  shafts  and 
wheels  the  apparatus  is  built  entirely  of 
steel  and  is  designed  to  carry  yanring  Sim 
and  weights  of  drums. 


IMITATION  ROSEWOOD  STAIN 


Put  IV2  lb.  logwood  chips  in  a  gallon  of 
water  and  boil  until  reduced  in  volume  to 
2  qt.  Apply  boiling  hot,  says  the  Blaster 
Painter,  and  if  several  coats  are  necessary, 
let  each  coat  dry  before  applying  the  next. 
Grain  the  finished  surface  with  a  camel's 
hair  pencil  dipped  in  logwood  infusion  con- 
taining the  sulphates  of  iron  and  copper. 


HOW  TO  SHEAR  WIRE  IN  A  LATHE 


Instead  of  having  a  shaper  rigged  for 
shearing,  this  work  may  be  done  on  the 
lathe,  says  the  American  Machinist. 

Swing  the  mandrel,  A  (see  sketch),  which 
has  a  circular  shear,  B  (made  of  tempered 
tool  steel),  on  it,  between  the  centers. 
Fasten  a  tool-steel  piece,  C  (drilled  for  the 
wire,  E,  to  be  sheared  and  for  the  stop,  D, 


^ 


a 

•*>- 
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Cible  Drain  Carrlige 


Shewing  In  m  Lathe 

which  determines  the  length  of  the  pieces  to 
be  cut),  in  the  tool-post. 

Operate  as  follows:  Start  the  lathe,  enter 
wire,  E,  in  the  hole  In  C,  and  press  toward 
stop,  D;  when  opening.  B,  is  opposite  the 
hole  in  C,  press  the  wire  up  against  D,  and 
cutting  edge  F  will  shear  it  off.  The  piece  C 
can  have  a  series  of  holes  in  it  to  suit  dif- 
ferent sized  wires.  The  circular  shesr,  B. 
will  last  for  a  long  time  as  there  Is  tflsiitar 
of  stock  for  grinding. 
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A  NEW  METHOD  OP  TURBINE 
CONTROL 

In  a  paper  read  before  the  American  In- 
Btltute  of  Electrical  Engineers,  Mr.  Lamar 
Lyndon  deBcrlbeB  a  form  of  governor  by- 
pass sbown  in  tlie  sketcb.  It  bas  been  found 
that  wben  the  supply  of  a  turbine  Is  sud- 
denly checked,  the  momentum  of  the  mov- 


^ 

^ 

Turb 

na 

1^ 
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HOW  TO  LEVEL  AN  OILSTONB 

For  use  in  properly  truing  up  oilstones 
provide  a  block  ol  cast  iron  1^  in.  thick, 
9  in.  wide  and  12  tn,  long,  with  a  projecting 
ledge  ^i  in.  wide  and  ^  In.  high  on  one 
aide,  this  to  keep  the  block  from  slipping 
when  on  the  bench.  Plane  the  block  up 
true  on  both  aides  and  the  three  edges,  saya 
the  Patternmaker,  and  place  on  the  bench 
convenient  to  sink  water;  also  provide 
coarse  and  flne  emery  powder. 

To  true  up  an  oilstone  or  slip,  place  a 
'  small  quantity  of  the  coarse  emery  powder 
In  the  middle  of  the  block,  pour  on  a  tittle 
water  and  rub  the  oilstone  back  and  forth 
until  ItA  surface  Is  level;  then  repeat  the 
operation,  using  fine  emery  powder  with 
water.  To  true  the  round  aide  of  a  stone, 
and  preserve  Its  original  radius,  turn  the 
atone  while  rubbing. 

ThlB  method  will  entirely  remove  all  the 
glaze,  so  objectionable  In  oilstones,  and 
leave  a  nice  surface  similar  to  that  obtained 
by  grinding. 


TufMa*  Oovennr 

Ing  column  of  water  causes  an  enormous 
Increase  in  pressure,  which  would  probably 
burst  the  pipe  If  It  were  not  for  the  relief 
valves,  which  open  and  thus  allow  part  of 
the  water  to  escape. 

In  the  new  method  the  relief  valves  are 
replaced  by  the  compensating  valve,  A, 
which  operates  in  connection  with  the  gov- 
ernor. This  arrangement  prevents  the  oscil- 
latory movement  of  the  governor,  and  gives 
a  more  uniform  speed  In  the  turbine. 

tfANOER  FOR  BLUEPRINTS 

In  hanging  bineprinta  on  the  line  to  dry, 
they  are  apt  to  be  torn  or  hung  so  that  they 
dry  unevenly.  The  hanger  Illustrated  elimi- 
nates this  difflcutty.  The  blueprint  is 
clipped  with  the  hanger  while  In  the  water, 
says  a  writer  In  the  American  Machinist, 
and  the  whole  thing  la  then  lifted  out  easily. 


PUMPING  TO  A  100-FOOT  ELEVA- 
TION 

With  two  piston  type  steam  pumps  for 
tank  service,  either  of  them  able  to  dis- 
charge sufflctent  water  to  a  EO-ft  elevation 
with  a  nominal  lift  of,  say,  10  to  15  ft.  It 
is  possible  to  force  water  100  fL  vertically 
by  the  following  method: 

Connect  the  suction  of  one  of  the  pumps 
to  the  water  supply  and  the  discharge  to  a 
receiver  capable  of  holding  the  required 
pressure,  in  this  case  21.T  lb.  Connect  the 
suction  of  the  second  pump  to  this  receiver 
also  and  connect  the  discharge  to  the  main 
that  carries  the  water  to  the  100-ft.  eleva- 
tion. To  steady  the  action  ot  the  pumps, 
says  a  correspondent  of  the  Engineer's  RO' 
view,  the  receiver  must  be  fitted  with  a 
good-sized  air  chamber. 

In  operating  keep  the  steam  valve  on  the 
first  pump  open  full  and  control  the  speed 
with  the  steam  valve  on  the  second  pump. 
The  second  pump  not  having  any  lift  will 
be  able  to  overcome  the  increase  of  fric- 
tion In  the  discharge  main.  Any  bolter  will 
do  nicely  for  a  receiver,  but  It  would  be  bet- 
ter not  to  use  too  large  a  receiver. 

This  scheme  will  work  on  rotary  pumps 
as  well,  but  not  on  plunger  pumps.  The 
two-pump  scheme  can  be  worked  very  nice- 
ly tor  ftre  service  at  a  distance  and  In  a 
great  many  othftt  ^«.i«  «&  -^^C^. 
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BENDING  AN  OIL  CAN  SPOUT 


To  make  a  bend  in  a  spout  for  an  oil  can 
or  a  machine  oiler  proceed  as  follows: 

Form  the  straight  spout  in  the  regular 
way  over  the  blowhom  stake  and  solder  the 
seam.  Plug  the  small  end  of  the  spout  with 
a  piece  of  wood  and  pour  melted  resin  into 
the  spout  until  it  reaches  the  point  where 
the  bend  is  to  be  made.  Let  the  resin  cool 
till  solid,  then  make  the  bend  over  the  round 
stake  or  mandrel  to  the  desired  form  with- 
out a  buckle. 

Heat  the  spout  gradually  over  an  oil 
torch,  says  a  writer  in  the  American  Artisan, 
until  the  resin  again  melts  and  runs  out. 

♦  ♦  ♦ 


A  NEW  WAY  TO  BEND  TUBES 


The  principal  difficulty  in  bending  tubes 
is  the  tendency  to  buckle  and  wrinkle.  This 
has  been  overcome  in  some  instances,  by 
pouring  melted  resin  into  the  tube  before 
bending,  and  while  this  method  prevents  the 
tube  from  wrinkling  in  long  radius  bends, 
it  has  been  found  unsuitable  for  making 
sharp  bends  or  for  making  bends  in  which 
the  exact  diameter  of  the  tube  is  to  be 
maintained.  The  tube  is  also  slightly  flat- 
tened at  the  bend,  and  is  therefore  not  per- 
fectly round. 

It  being  required  to  bend  a  number  of 
brass  tubes  through  90**  without  any  wrin- 
kles, creases,  or  change  in  section,  a  cor- 
respondent of  the  American  Machinist  made 
use  of  the  "fluid  punch"  principle.  The 
tubes  were  forced  through  a  die,  as  shown 
In  the  sketch,  and  a  water  pressure  of  6,000 
lb.  per  sq.  In.  applied  to  the  inside  of  the 
tube.    The  tube  being  closed  at  the  end  was 


forced  throagb  the  die  by  the  preemre  of 
the  water,  and  as  the  dlamftter  of  the  die 
all  around  the  bend  was  the  same  as  the 
tube,  there  was  no  place  for  the  metal  to  go 
except  in  the  desired  direction.  The  diame- 
ter could  not  be  increased  because  the  waDf 
of  the  die  prevented  this,  and  it  could  not 
be  decreased  at  any  point  on  account  of  tlie 
high  pressure  within. 

In  using  this  device  the  end.  A,  bectme 
rounded  as  a  result  of  the  pressure,  and  wis 
afterwards  cut  off.  If  the  die  is  supplied 
with  a  liberal  amount  of  oil  it  will  last  s 
long  time  and  do  good  work. 


♦  •  ♦ 


TO  REPLACE  A  BROKEN  CASTINQ 


When  a  cast-iron  part  of  a  stove  or  other 
article  is  broken  the  following  method  is 
usually  the  cheapest  way  to  replace  it:  Take 
the  broken  casting  to  a  foundry  and  have  a 
new  casting  made,  using  the  original  as  a 
pattern.  The  molder  can  easily  place  the 
broken  parts  together  so  that  the  duplicate 
casting  will  be  perfect  unless  it  is  very  com- 
plicated. 

The  duplicate  casting  will  be  a  little 
smaller  than  the  original  as  cast  iron 
shrinks  about  %  in.  in  a  foot  in  cooling.  If 
the  shrinkage  should  be  an  objection  it  may 
be  partially  overcome  by  annealing,  as  sug- 
gested by  a  correspondent  of  Machinery.  To 
anneal  the  casting,  heat  it  in  a  slow  char- 
coal fire  to  a  dull  red  heat,  and  then  cover  it 
over  about  2  in.  with  fine  charcoal.  Sprinkle 
several  inches  of  dry  ashes  on  top  and  allow 
to  cool  slowly.  This  will  permanently  ex- 
pand the  casting  which  will  then  be  verv 
nearly  the  size  of  the  original. 
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CUTTINQ  A  KEYWAY   WITHOUT  A 

MACHINE 


A  keyway  can  be  cut  in  a  pulley,  gear,  or 
other  piece  of  machinery  without  the  use 
of  a  planer  or  slotting  machine  by  the  tools 
shown  in  the  sketch,  and  a  hammer.  The 
cylinder.  A,  is  made  of  hard  wood  and 
turned  up  to  fit  the  bore  of  the  pulley. 
The  groove,  B,  is  the  same  width  as  the 


wanted  for  stopping  cracks  in  walls,  one-half 
vinegar  will  give  all  the  time  required  and 
will  make  a  better  filling  than  when  all 
vinegar  is  used;  one-fourth  vinegar  will 
give  ample  time  and  make  a  still  better 
stopping. — Contributed  by  W.  C.  Bunker, 
D.  D.  S.,  Oregon,  111. 

♦   •  ♦ 


HOW    TO    MAKE    A    SMALL   SPLIT 

PULLEY 


Home-Made  Keyseatlnff  Tools 

keyway  required,  and  deep  enough  to  re- 
ceive the  iron  piece,  C,  and  the  steel  chisel, 
E.  The  piece  C  has  the  end  bent  over  as 
shown  to  prevent  it  from  sliding  out  of  the 
groove.  The  shims,  D,  can  be  made  of  gal- 
vanised iron,  thin  strips  of  hard  wood,  or 
almost  any  material  obtainable. 

To  use  these  tools  put  the  cylinder  in  the 
bore  of  the  pulley  and  put  piece  C  in  the 
bottom  of  the  groove.  Drive  the  chisel 
through  the  bore  and  then  shim  up  with 
the  strips,  D,  driving  the  chisel  clear 
through  each  time. 

About  six  shims  will  be  required  for  mak- 
ing most  kejrways,  but  it  is  well  to  have 
more  as  the  depth  of  the  groove,  B,  will  not 
then  have  to  be  an  exact  dimension. 

♦  •  ♦ 


TO  KEEP  PLASTER  OP  PARIS  FROM 
HARDENING  QUICKLY 


In  the  May  number  G.  M.  Backus  says: 
"To  keep  plaster  of  paris  from  hardening  so 
quickly,  use  vinegar  instead  of  water  for 
mixing."  That  depends  on  how  long  you 
wish  to  keep  it  from  hardening.  After 
thirty  years'  experience  with  plaster  of  paris 
I  find  that  mixed  with  clear  vinegar  it  will 
not  harden  in  six  hours,  but  will  work  like 
putty. 

The  better  way  is  to  add  one-fourth,  or 
powrtWy  one-half  vinegar  to  the  water.    If 


To  make  a  small  split  pulley  up  to  10  in. 
in  diameter,  the  following  method  is  excel- 
lent, says  a  writer  in  the  Wood- Worker: 

Take  two  pieces  of  firm  stock,  A  A,  as 
long  as  the  desired  diameter  of  the  pulley, 
plus  a  little  to  work  off,  and  as  wide  as  the 
desired  face.  Join  them  up  and  make  a 
light  saw  mark  across  the  center,  as  in  mak- 
ing a  wooden  box,  then  bolt  them  together 
with  a  piece  of  heavy  cardboard  or  very 
thin  wood,  a  a.  Fig.  1,  between.  This  card- 
board or  wood  should  be  cut  through  at  o, 
so  that  there  will  be  a  hole  there  for  the 
worm  of  the  bit  to  follow. 

Having  bolted  the  pieces  together,  bore  a 
hole  of  the  size  of  the  shaft  Now  take  two 
pieces,  B  B,  of  the  right  thickness  to  com- 
plete the  circle,  saw  roughly  to  size,  fit  them 
over  the  bolt  heads  and  nuts,  and  screw  on, 
being  sure  to  countersink  the  screw  heads 
sufficiently  to  allow  for  the  turning.  Mark 
piece  B,  which  covers  the  nuts,  so  that  the 
pulley  may  be  taken  apart  by  removing  that 
piece  only. 

Having  built  up  the  rough  pulley  in  this 
way,  take  off  the  piece  B,  remove  the  nuts 


SnuOI  Split  Pulley 

from  the  bolts,  take  apart  the  pieces  A  A, 
remove  the  thin  pieces — you  have  no  fur- 
ther use  for  them — and  having  made  a  wood 
mandrel  of  exactly  the  size  of  the  shaft, 
clamp  your  pulley  on  it,  and  turn  as  desired. 
The  pieces  A  A  need  not  be  of  especially 
hard  wood;  white  pine  has  been  used  w*'*^ 
perfect  succeaa^  «si!\  \^«s  ^st^  ^^x^^^sa^ 


•.r  - 
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better  for  being  thin  enough  so  that  when 
the  bolts  are  drawn  up  they  will  have  a 
slight  tendency  to  spring,  thus  bringing  tlie 
end  grain  to  bear  on  the  shaft  and  clamping 
it  tighter  than  if  they  were  rigid. 


♦  •  ♦ 


PROBLEM  IN  ARRANQINQ  PULLEYS 


In  the  ordinary  method  of  using  two 
single-block  pulleys,  the  pulling  force  is  only 
doubled,  but  by  arranging  the  pulleys  and 
rope,  as  shown  in  the  sketch,  the  force  is 
increased  to  four  times  that  of  the  power 


To  0«t  a  4  to  1  Pan  With  Two  Single  Block  Pttleys 

applied  to  the  end  of  the  rope.  The  pulleys 
A  and  B  are  connected,  as  shown,  and  the 
rope  is  then  given  one  turn  around  a  post, 
tree  or  other  object,  C. 

When  the  pulley  B  reaches  the  post  0, 
loosen  the  rope  and  slide  pulley  B  back  to 
pulley  A,  which  will  have  traveled  half  the 
distance  traveled  by  pulley  B. — Contributed 
by  A.  D.  Newlin,  Dunlap,  Cal. 

♦  •  ♦ 


A  MACHINIST'S  TAPER  GAUGE 


The  sketch  shows  a  taper  gauge  made  by 
a  correspondent  of  the  American  Machinist, 
and  found  useful  for  measuring  the  taper  of 
lathe  centers  and  other  tapered  work.  The 
principle  used  is  the  same  as  that  found  in 
the  taper  attachments  of  a  lathe.  The  lower 
jaw  slides  up  or  down  to  adjust  the  work; 
the  upper  one  swings  on  a  stiff  Joint,  €,  to 
adjust  the  taper;  both  jaws  are  locked  with 
thumbscrews. 
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Offeea  it  to  aot  diriimbto  to  Hntort  lev 
Unes  of  hmrr  piping  witli  tiwlto  or  Magi 
work.  A  GorrovoadflBt  of  fte  MMal  Woffkar 
deKrihes  hto  method  in  aucli  cmo. 

Three  lensths  of  Mn.  Iran  pipe^  mA 
about  14  ft  kmCp  wen  to  bo  noed  in  efMi> 
ing  a  street  leoTins^on  lUMrtHtnictod  detr 
ance  of  15  ft  Tiie  pipeo  wore  ananvad  I* 
rise  in  a  Tertical  line  ahofo  mA  aldewalk 
and  near  the  riser  were  plaeed  two  ItalML 
posts  to  support  the  pipe  line  and  tlie  wel|^ 
of  water  in  it  The  three  leagtlia  of  pips 
were  joined  together  with  itongei^  sMn  tb^ 
abutting  ends  mi^'ritmiin  bearing  snrCMt 
and  assisting  materiallj  in  keeping  the  liaa 
rigid. 

A  block  of  wood  was  placed  toward  es^ 
end  of  the  line  and  orer  these  were  paawd 


TlrosMd  P^  Ubs 

two  %-in.  round  iron  rods,  bearing  under 
neath  two  other  blocks  6  by  8  in.  in  siie, 
placed  as  shown.  The  rods  were  screwed 
together  by  tumbuckles.  The  sise  of  the 
rods  is  determined  by  the  length  of  the  span 
and  the  bends  they  are  to  be  given. 


♦  •♦ 


TO  CUT  INDIA  RUBBER 


UMM  Tapir  Oasge 


Those  who  have  had  to  cut  heavy  gaskets 
or  other  rubber  articles  have  found  that 
substance  an  unpleasant  material  to  work. 
The  cut  can  be  made  neat  and  dean,  says  a 
correspondent  of  Machinery,  if  the  knife  ba 
kept  wet;  and  if  conditions  permit  thto  csa 
be  best  effected  by  doing  the  cutting 
water,  as  good  housewives  know  to  i 
peeling  onions.  Potash  water  .ia 
plain. 
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BORING  A  HOLE  IN  A  CEILINQ  EASILY    MADE   TRAMMEL    POINTS 


A  man  who  wanted  to  bore  &  bole  tbrougb 
tbe  celling  in  hie  house,  accompllehed  the 
task  wltboQt  getting  any  plaster  or  chips 
on  tbe  carpet,  though  his  wife  had  told  him 
he  surely  would,  aays  American  Macb inlet. 
He  thrust  tbe  bit  through  the  bottom  of  a 
pasteboard  box,  mounted  a  stepladder  and 
bored  the  bole,  catching  all  the  litter  In  the 
box. 


A  trammel  point  In  which  no  fine  adjust- 
ment ia  required,  can  be  made  from  pipe 
SttingB  and  a  eteel  rod,  as  shown  in  the 
eketch.  Tbe  device  can  be  made  with  either 
one  traveling  point,  A,  and  one  stationary 


T-SQUARE  ATTACHMENT 

The  device  shown  in  the  sketch  will 
keep  the  T-equare  true  at  all  times,  and 
saves  many  movements  of  tbe  left  band 
wben  working  near  tbe  end  of  tbe  blade 
with  a  triangle.  A  piece  of  angle  brass,  A. 
Ia  screwed  to  tbe  drawing  board  near  the 
left-hand  edge  on  the  nnder  side.  A  piece 
of  eheet  brass,  B,  is  bent,  as  shown,  and 
screwed  to  the  bead  of  tbe  T-square.    A  steel 


point,  B,  or  with  two  traveling  points,  as 
may  be  desired. 

In  making  the  traveling  point  a  two-light 
gas  flxture  body  Is  drilled  to  receive  the 
%-ln.  rod,  and  tapped  for  the  steel  point,  as 
shown.  The  ^-in.  nipple  acta  like  a  eet- 
acrew,  and  the  ^-in.  malleable  tee  serves 
as  a  handle.  The  %-ln.  steel  rod  can  be 
made  any  length  desired  and  can  be  bent 
either  hot  or  cold.— Contributed  by  Geo.  A. 
Madison,  Baltimore,  Md. 


Spring,  C,  is  fastened  to  B  and  slides  on  the 
brass  angle,  A,  thus  keeping  tbe  square  true 
at  all  times.  Tbe  sketch  shows  a  view  of 
the  under  side  of  the  drawing  board. — Con- 
tributed by  A.  L.  T.,  Lansing,  Mich. 


CHALK  IN  THE  SHOP 

A  good  way  to  keep  a  file  from  fllllng  up 
with  the  metal  being  filed  Is  to  rub  It  with 
chalk;  especially  Is  this  good,  says  Wood 
Craft,  in  reducing  a  shaft  by  means  of  a. 
file. 

Chalk  makes  a  good  oil  extractor  for  old 
bents,  also.  Rub  the  chalk  Into  the  belt 
tboronsUr.  then  pack  the  belt  in  chalk  and 
tat  stand  (Or  a  day  or  two.  The  capillary 
•etfam  ladneed  will  draw  tbe  oil  from  the 
hdt  Into  the  chalk,  and  enough  will  be  re- 
ipks  Ob  bat  St  for  service. 


KINK  FOR  TELEGRAPH  LINE 


A  friend  and  I  use  the  accompanying 
kink  on  our  telegraph  line,  doing  away 
with  the  dirt  and  cleaning  of  gravity  bat- 
tery; we  use  dry  cells  instead.  A  A  are  two- 
point  switches;  keep  the  switches  on  len> 
hand  point  when  not  in  use.  When  B  calls 
C  simply   put  switch   on   right-hand   point 


POPCLAB    HECHANIC8 


kut  'Jtll  ax  'ix'jal.  In  vmavit.\aK  up  tbe 
lAtury.  olfMrv;  ttiat  tbi  {HMiltlT*  i>ol«  is 
rtiutiKi;**^}  (/I  Rwli/ti  at  'jtie  HUdan.  while 
(dft  hCKMtjvi!  i^,I<.  In  'yjiib^'Md  to  tb*  ■vitcli 
kt  thi  out^/ulu-.  Ktatioij.  K>vii>i;  a  <;liaDi»  to 
«M!  ry*ih  l.»t.t*rl(Ti!.  If  'Jtffilr'!'!.— <';ontriLutod 
l>y  Y.  I,.  V,'hi:-.t':r.  Clirt/iD'liik,  Mum. 


LAVINO  A  t^lUHftWrn  FLOOR 

Til"  nrnrmiiu  fli^T  Mli'itil'l  tw?  planned  not 
tm\y  f'l  I{1»<-  1{"'«I  wcnrliiK  valBf,  hut  for 
f,iiit'>Tt  an  wr-li.  'in.'  roll<*w[n«[  planH.  with 
fiifMllll'-Hll'<rj><  li>  wiilt  lb«  fndli-I'laBi  need*, 
U  r»™iU!rit; 


tjtytnt  a  t'Ireruiiai  Idnr 


'.  III.   I 


I-  II  liiiiiiily  'ii  iiiiiicrliil:  lirlckH, 

iilirl    I'l-liii-hl,    lln-Ii    lircK'ii'il    to 

.;irl.  iif  iIk-  T1riT>H>iii  wliiTc  llm 

)>•-   lill<l    l»  11   <l<-i>tli   of   lit   l.-IIHt 

1m'  iloiir  Hill.     Ill  llilH  I'xnivii- 


n<i 


ii'lir 


K  III.   < 


■..„     (H. 


Hk.-h'lK;  till-  ■■Iri.l.-rH  Hli'iiilil  !»■  sllulilty 

IIIkI    t |i('<l    III   1>lllr'<'    1lll>riillulll.V    WMll   lfllll||. 

liiK  tiHiH.  i'lillotv  llii-  c'liiiliTH  nitli  11  InyiT 
<>r  i'..iiiH>',  Kliiini  "iiri'l  *  III.  t1<-<-i>  "t  ■>'  tiiiii 
::  III.  il<-<'|i  111  K.  Ill  liiirf  of  till'  llriTiHiiii 
till'  UvuU  r<li«iik|  I,.-  liiUI  illiiKi'iiiilty.  bill  lis 
lliri'.-  Ih  niiisi.l.Tiil.li-  w:iM>-  In  itiiikiiii; 
l>r»l.<-ii  liiiiilH.  Iii.>.v  imiy  1..-  iml  In  «lriili;lit 
III    llii'    Hli]i-s  i.r    1]»'    lliMii'   mill    till-    ri'iir  of 

llll-   lloll'T. 

Ill    rr-iiil.  or   111-    liolliTs   lh<-   flour  nIioiiIiI 

<■  sll):lill.v  Kii  Hull  wiiliT  froiti  llii>  itxiiiilt 


llll  < 


Kill      < 


llll- 


«■!»■] 


:i  ix 


:  iii.'> 


Hill  II 


t  for 


Tctr  tblB  ud  poor  la  all  tf«  > 

tbe  J<rinu  are  fi>:i  to  o  _ 

MnMrnt  all  over  tb«:  spM**  vii^  \  tmat 
limfta.  (.'oT«r  thai  fttrtxm  of  ib^  Amt  tas 
til*  dotted  lines  FT  TO  tbc  omes-  w»r  «  G 
with  T«7  flD«  aud.  taicpiBc  ibormzi^F: 
then  wlMn  all  the  joint*  are  SUed.  nvv 
off  tlie  uDd.  Vltrtllfd  brick.  vUeb  a  t«« 
bard,  ttltoDld  b«  used  for  Urinf  jj-^  tax. 
A  corT««poDil<mt  of  tb«  Pra«fm  rnrim  ir 
aaja  that  a  floor  laid  ia  this  war  wii  ^rt 
excellent  xatlsfactlon  and  last  a  gr^t  wtik. 

CEMENT  BLOCKS  CURED  BY  STEAM 

C«m«nt  btocka  or  brteka  made  br  ito  diy 
proceeB  may  be  cnred  br  ateam.  aaT*  llttnld- 
pal  EnglDeertDs-  Uliere  the  block  plant  ii 
operated  by  steam,  the  exhaust  steam  aa 
be  used  for  curing  and  the  exini  coat  fi 
very  Hmall.  It  Is  necesaarr  to  use  a  cloaed 
iibed  for  fltoriug  the  green  blocks  until  they 
are  ready  to  be  removed  to  the  cnrlnc  jmid. 
This  Is  less  convenient  than  the  open  shed, 
but  ff  can  for  handling  the  blocks  and  hold- 
ing them  wblle  Id  the  steam  were  provided, 
there  would  be  no  difflculty  in  this  respect 


SCREWDRIVER  THAT  HOLDS  THE 

SCREWS 

F"or  very  Hmall  screws  the  screwdriver 
llliitjtrated  Is  convenient,  especially,  says 
American  Machinlat,  lor  putting  screws  la 
lilfiiro  In  the  Interior  of  typewriters,  adding 
niuchines  nod  the  like. 

Tlin  kIiIo  view.  Fig.  1.  Bbows  two  prongs 
on  whii'li  a  Blight  pressure  Is  exerted  when 
a  Kcrcw  Ih  to  be  held;  as  Boon  as  the  pres- 
Hiirn  iH  removed  the  prongs  spring  back 
crljiiilDK  the  screw  firmly.  The  handle  of 
till!  rod  Is  knurled  to  afford  a  good  grip  tor 


mil 


Oaa 


liiiiiU  nlili'li  <I«  mil.  i-ouilih'c  lo  niniron.  Thit 
hi'iivli'Ht  work  of  llif  llnTOoiii  I'Oitit'M  on 
till-  H|iii<'i-  lii'iwtH'u  till'  liiiilcr  fniiitM  anil  th<' 
iliitli'il  lliicH,  VV.  tlicn-fiin-  llio  1irl<-k  Hhoiild 
hi'  lluinnmlily  Kn'titi'd  In  therf.  To  do  thla, 
(I  ii/i  t-Jiiir  I>ortliinil  cement  ivVXb  ii&Xec, 


the  flnenra  in  tvimlng.  Spring  steel  rod  Ii 
tho  mntcrlal  used  for  this  device.  The  nds 
are  mnile  quite  thin  In  order  to  hara  tH 
ft^TluK  as  sensitive  as  possible.  Tha  nattaA 
«l  >uMviL  Vto  &iV<«K  ^  <&«««,  ^  n^  S. 
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RECIPE  FOR  MARINE  QLUE 


One  part  of  pure  India  rubber  dissolved 
in  naphtha.  When  melted  add  2  parts  of 
shellac.  Melt  until  mixed.  Pour  out  on  tin 
until  cold.  Melt  and  use  with  a  brush  at 
water-bath  heat.  • 

Or  take  a  handful  of  quicklime  and  4  oz. 
linseed  oil.  Boil,  and  pour  out  on  a  plate 
until  hard.    Melt  and  use. 

Or  take  1  lb.  of  common  glue — not  fish 
glue — in  2  qt  of  skim  milk.    Soak  and  boil. 

All  these  are  good. 

»  •  ♦ 


HOW  TO  MAKE  A  CUTTINQ  SHEAR 


A  Tery  handy  cutting  shear  can  be  made 
at  little  expense  and  requires  little  more 
than  a  couple  of  hours'  labor,  says  a  cor- 
respondent of  the  American  Blacksmith. 

Make  the  stand  or  bench  of  4x6-in.  oak 
lumber,  similar  in  construction  to  an  ordi- 
nary work  truss,  and  4  ft.  long.  Secure  two 
cutter-bars  from  an  old  reaper  and  bend  the 
end  of  one  up  and  the  end  of  the  other  down 
and  rivet  the  two  bent  ends  together.  Make 
the  lever  or  handle  of  %-in.  stock  4  ft.  long. 
Split  one  end  of  this  piece  so  as  to  evenly 
distribute  the  strain  on  the  rivet  by  which 
the  lever  is  hinged  to  the  lower  blade  or  Jaw 
About  5  in.  from  the  split  end  drill  another 
hole.  Cut  two  pieces  of  stock,  1  by  %  by  6 
in.  long  and  drill  a  hole  in  each  end  of  both 
pieces  and  rivet  one  on  each  side  of  the 
upper  blade  or  jaw  and  connect  them  in 
turn  to  the  lever  or  handle. 

Fasten  the  lower  Jaw  to  the  bench  or 
stand  with  two  or  four  brackets,  one  or  two, 
as  the  case  may  be,  on  each  side  of  the  jaw 
and  bolt  firmly  to  the  wood  base. 

Forge  a  hook  on  the  end  of  a  piece  of 
%-in.  round  stock,  run  the  straight  end 
down  through  the  bench,  hook  the  other  end 
over  the  top  edge  of  the  lower  jaw  and  bolt 


Home-Made  Cutting  Shear 

the  lower  end  firmly  to  the  floor,  thus  hold- 
ing the  sheai  rigid.  This  tool  can  be  used 
to  cut  flat  stock  ^  by  8-in.  or  %-in.  round 
rods. 


COMBINATION  TELEGRAPH  AND 
TELEPHONE  LINE 


The  accompanying  diagram  shows  a  sys- 
tem which  I  recently  installed  in  Kansas  for 
simultaneous  telegraphy  and  telephony  and 
which  is  giving  as  good  results  as  could  be 
had  were  they  entirely  separate.  On  acr 
count  of  its  simplicity  it  can  be  made  by 


MonseOhe  /SO  Uio/fa 
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Wiring  for  Combliuition  Telegraph  and  Telephone  Una 

anyone  for  less  than  the  cost  of  any  stand- 
ard telephone  made. 

A  word  explaining  its  operation  may  prove 
useful.  When  receiver  is  on  the  hook  in  its 
normal  position,  the  pushing  of  the  button 
completes  the  circuit  of  six  cells  through 
an  ordinary  buzzer,  primary  of  induction 
coil  back  to  the  battery,  thus  giving  an  in- 
terrupted direct  current  through  this  circuit 
and  generating  an  induced  alternating  cur- 
rent in  the  secondary  of  the  induction  coil 
which  passes  out  over  the  line,  actuating 
the  diaphragms  of  all  receivers  and  vibrat- 
ing them  in  unison  with  the  buzzer  of  the 
ringing  telephone.  Receivers  in  this  way 
act  as  "howlers"  in  addition  to  their  usual 
function. 

The  condenser  of  course  prevents  the 
Morse  current  from  reaching  or  working 
through  the  telephone  to  ground.  The  im- 
pedence,  or  retarding  coil,  may  be  made  by 
using  one  of  the  coils  out  of  an  ordinary 
Morse  relay  (150  ohms),  as  its  resistance  is 
75  ohms.  Where  Morse  sets  come  between 
telephones  on  the  line,  both  key  and  relay 
of  the  set  should  be  completely  bridged 
across  with  a  condenser  of  small  capacity. 
Where  it  is  possible  to  use  two  telegraph 
wires  and  make  a  metallic  circuit,  a  1  micro- 
farad condenser  on  each  side  of  telephone 
will  serve  the  purpose  of  the  2  micro-farad 
condenser  shown  in  diagram. — Contributed 
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DEVICE  FOR  RIPPING  LONG  STOCK 

UiUK  pifjck  for  tti<A<iiti^.  •:V..,  is  «as)lr 
rijijf^'l  «rti*:ii  »  'iivl'-'!  IIk4  tb%  «D^  IliustratAd 
U  'jhm].  K«y«  a  i:rrrr»«poii']«iit  of  tb«  Wciod- 
H'ork-r, 

In   (he  )!k':t/ti.  A   Ih   a  pUn   view  of  tbe 


.          .     "X 

mw  table  and  I'  In  the  top  of  a  bench,  or 
tf*-htl<:,  for  the  Mtuir  to  run  out  on.  This 
U>,>,  H,  may  tm  Imldpen'Jetit  of  tbe  saw  table, 
and  luado  with  four  legs  adjUBtable  to 
htfllcht  If  Ui(!  haw  table  la  adjustable,  or  It 
may  tm  seiritfe'l  to  the  saw  table  at  the  one 
ernl  ami  have  a  Um  at  the  other.  The  entire 
elDclenny  of  the  ilevke  lies  In  having  It  a 
little  over  half  the  length  of  the  longest 
KtO(;h  to  U:  workr»],  say  10  ft.  long  for  I6-ft. 
Kiiitr,  anil  having  the  outer  t-nd  t-.ut  on  a  long 
l^evril,  an  Hhown.  A  strip  being  ripped  off, 
It  will  lie  on  the  table  till  the  next  pushes 
It  alona;  th'-n  when  the  (tenter  passes  the 
i-iiil  of  the  In-n'-h.  It  will  tl|)  and  slide  off 
the  Imvel  enil,  riilllng  to  the  floor  In  the 
IKwltl'tn  lijdl<riiii->]  hy  th"  dotted  line.  With 
H  device  «r  rhlK  klml  mie  man  <:an  rip  mold- 
liiK  Hlii'k  vi'ry  ni'iirly  iih  fuHl  an  two  cuiild 
do  It  wlili'iiil. 

ANVII.  MADI:  OP  STREL  RAIL 

The  iiiNiilciir  l.bii'hnrtillh  c;in  niuke  lilmHell 
a  vi-ry  HritUfiuiory  uiivll  of  a  pl'-rc  of  Hteel 
mil  ofti'ii  Ui  lie  fdud'l  nt.  th'-  Junk  shop.  A 
In  th"  Hhi'l'li  HliowH  the  rtill:  III),  two  blocks 
of  wciiid  JiiHl  lli>'  h-iiKlh  i>r  the  mil,  imed  to 
pnip  II;  <-,  two  IhiIIh;  hi),  four  ton k  hititwh, 
(iiid  KK.  two  iilei.'H  of  riNKb'  Iron  of  Ihr- 
mime  h-iiglh  «h  Lhii  plcn-  ttl  mil.  Tbe  Model 
MnKlnr>i'r,  London,  wi.vh  IIiIh  mriki-H  a  strong 
■ind   ii:«'fiil  iitivll. 


SUPPOKTINO    POLES    IN    SWAIWV 
aSOUFCD 


In  aettlnc  tetejAone  potea  In  t^miapr  «■■* 
where  the  mod  Is  too  aoR  and  dasp  to  gin 
a  solid  bottom,  a  dieap  and  ca^j-  mettand  of 
supporting  tfaem  Is  shown  at  Fig.  2.  Bolt  to 
the  foot  of  the  pola  two  pieces  of  civmoted 
[line  planidiig,  crosslnK  at  riglit  angles.  Be- 
Inforcx  the  pole.  If  neceHaij,  by  pnttlDg  In 
a  pnsh  and  brace,  with  planks  bolted  at  tbe 
foot  tbe  ume  as  at  tbe  base  ot  tbe  pole. 
Where  tbe  line  will  be  exposed  to  stnnc 
winds  flll  a  hole  annmd  tbe  base  at  tbe  pole 
with  concrete.  Bays  tbe  Amerlcaa  Telephone 
Jijnmal. 

Where  tbe  gronnd  la    too    soft    for    this 


Scttliis  Tdcpbon*  PnlM  In  SwMapy  Lnd 

nioihod  to  l«  successful,  plant  tbe  pole  and 
bolt  (o  It  Just  above  the  ground  and  nt  right 
nnglfu  to  tbe  line,  two  pieces  of  planking 
about  10  ft.  lona  (Fig.  1).  Naii  short  plet*s 
of  jilunhlng  3  ft.  long  to  these  lO-fL  planks 
iind  at  rlfcht  noRles  to  them.  Then  on  each 
Hide  of  the  pole  fasten  two  pieces  of  plank- 
Intr  to  extend  from  a  point  on  the  pole  about 
E  ft.  iiliovo  the  ground  to  tbe  ends  of  the 
lO'ft.  plunks. 


TO  CUT  HARD  RUBBER 

Hard  rubber  In  sheets  Is  very  difficult  to 
cut  under  ordinary  conditions,  but  by  plac- 
ing In  hot  water  It  becomes  soft  like  a  piece 
of  leather  and  may  then  be  easily  cut  in  any 
shape  desired  hy  using  ordinary  shears. 
When  it  begins  to  cut  hard  dip  in  watar 
again  and  continue  until  the  cuttinc  U  dew. 
Then  lay  on  a  flat  aurfaca  and  allow  It  to 
TcntalL'n.  Uat«  luLtu  cold. 
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BTCHINQ  ON  BRASS  OR  STEEL 


In  the  usual  method  of  etching  on  tools 
or  instruments  of  any  kind,  the  article  is 
covered  with  melted  paraffin  and  then 
marked  with  the  name,  monogram  or  other 
inscription,  by  means  of  a  pin  or  scriber  of 
some  kind.  In  a  new  method,  described  by 
a  correspondent  of  Machinery,  a  rubber 
stamp  is  used  in  place  of  a  scriber,  and 
asphaltum  Tarnish  is  used  as  a  "resist"  in 
place  of  i>araffln.  If  the  stamp  has  a  fancy 
border  it  will  add  greatly  to  the  appearance. 
The  varnish  is  used  on  the  stamp  in  place 
of  ink  and  the  impression  is  then  made  on 
the  article  to  be  etched.  When  the  varnish 
has  dried,  apply  the  acid,  which  will  eat 
into  the  metal  at  the  exposed  places  and 
leave  the  letters  in  relief. 

The  following  acids  for  etching  will  be 
found  to  give  good  results: 

IRON  AND  SOFT  STEEL.— Nitric  acid. 
1  part;    water,  4  parts. 

HARD  STEEL.— Nitric  acid,  2  parts; 
acetic  acid,  1  part. 

DEEP  ETCHING.— Hydrochloric  acid,  10 
parts;  chlorate  of  potash,  2  parts;  water, 
88  parts. 

ETCHING  BRONZE.— Nitric  acid,  100 
parts;   muriatic  acid,  5  parts. 

BRASS.— Nitric  acid,  16  parts;  water. 
160  parts.  Dissolve  6  parts  potassium  chlo- 
rate in  100  parts  of  water,  then  mix  the  two 
solutions  and  apply. 

■  »  •♦ 

BOILER  FOR  HEATING  QLUE  SIZING 


For  this  device  use  No.  24  galvanized  iron, 
making  the  boiler  13  by  30  in.  and  13  in. 
deep.  Double  seam  the  bottom  like  a  wash- 
boiler  and  pane  the  top  on  and  solder  it. 

Make  the  three  pitchers  about  9  in.  at  the 
top,  5  in.  at  the  bottom  and  14  in.  deep,  and 
fit  them  into  holes  in  the  top  of  the  boiler  so 


that  the  bottoms  of  the  pitchers  are  2  or  3 
in.  above  the  bottom  of  the  boiler.  The 
pitchers  should  have  a  large  solid  lip  like 
camp  cofTee  pots,  says  the  American  Artisan, 
so  that  the  glue  will  not  clog  when  pouring. 
Wire  the  handles  heavily  and  place  them  so 
as  to  Just  rest  on  the  top  plate  of  the  boiler. 

«-♦<• 

HOW   TO  MAKE    AN    ADJUSTABLE 
DRAWING  TABLE     • 


An  adjustable  table,  which  can  be  used 
for  either  drawing,  reading  or  writing,  can 
be  made  as  shown  in  the  sketch.  The  %-in. 


Adjustable  Drawing  Tmble. 

side  outlet  tee,  A,  unites  the  four  %-in. 
pipes,  B  B,  and  the  three  caps,  C,  are  drilled 
to  receive  castors,  as  shown.  The  cap,  E,  is 
drilled  for  the  13-16-in.  rod,  D,  and  tapped 
for  a  thumb  screw.  The  %-in.  pipe,  F,  holds 
the  board,  G,  and  if  necessary  should  have 
holes  drilled  and  rods  passed  through,  to 
prevent  board  from  twisting.  A  narrow 
strip  of  wood,  screwed  on  at  the  lower  edge 
of  the  board,  G,  will  prevent  the  drawing 
board  or  other  article  from  sliding  off. — 
Contributed  by  Subscriber,  N.  H. 

♦-•-♦ 


EXAMINING  PRINTS  WHILE  DEVEL- 
OPING 


3.  £/eHitiont 

iirltattqrato* 


During  the  development  of  a  print  do  not 
take  it  out  of  the  solution  to  examine  it.  It 
is  entirely  unnecessary  and  is  liable  to  re- 
sult in  stains  and  discolored  U^hta.— P\L<^tiv 
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THE  SLIDE  RULE  A  COMPLETE 
WIRE  TABLE 


By  S.  H.  Qraf,  CorvaOlt,  Ore. 


Since  the  slide  rule  is  now  recognized  ai 
a  neccHsary  adjunct  to  tbe  practical  engl- 
n(^er*H  equipment,  ttie  following  dlrectiona 
for  readily  finding  ttie  properties  of  copper 
wire,  as  given  in  tlie  common  wire  table, 
will  perhaps  be  appreciated  by  those  en- 
gaged or  Interested  in  electrical  work: 

In  the  October,  1905,  issue  of  the  Electric 
Club  Journnl  there  appeared  an  article  giv- 
ing a  method  for  finding  the  resistance  per 
thousand  feet  of  any  size  of  copper  wire. 
This  article  led  to  further  study  of  the  sub- 
ject and  brought  about  the  discovery  of 
methods  for  finding  the  other  equally  im- 
portant properties  recorded  in  the  wire 
talile.  In  order  to  make  the  list  here  com- 
plete, and  owing  to  the  fact  that  the  method 
for  finding  the  number  of  feet  per  pound 
is  based  on  the  rule  given  in  the  article 
spoken  of,  It  will  be  well  to  give  in  brief 
this  rule. 

To  find  the  resistance  in  ohms  per  thou- 
sand feet  (at  20*  C)  of  a  given  size  of 
wire,  draw  out  tlie  slide  until  the  right 
hand  index  on  the  under  side  of  the  rule  is 
at  tilt'  units  llgun^  of  the  given  number  on 
th(?  «»(|u;illy  divided  or  logarithmic  L  scale; 
tluit  Is,  for  Xo.  18  ]}h\vo  the  index  on  8;  for 
Xo.  9  plnc(»  it  on  9,  etc.,  and  multiply  re- 
sult l>y  10.  Exanii)Ie:  Re<iulred  ohms  No. 
18  wire  (1,000  ft.).  Set  slide  (holding  rule  up- 
side down)  at  8  on  the  loirarithmlc  L  scale, 
then  (holding  rule  right  side  up)  rend  on 
scale  D  the  number  .632.  Multiplying  by 
10  gives  6.32  ohms  for  the  rosistanfe  of 
1.000  ft.  of  Xo.  18  wire.  The  exact  resist- 
ance as  given  in  tlie  tables  Is  6.35  ohms,  the 
difTerence  being  less  than  one-half  of  1%. 

In  order  to  know  where  to  place  the  dec- 
imal point,  it  will  be  necessary  to  remember 
the  following: 

Tho  ri'Blstnnce  of  No.    0  wiro  Is    .1  ohm  por  1,000  ft. 

'•      10         "        1     "      "    1.000  ft. 
•'      20  "      10     "      ••    1,000  ft. 

••       30  ■•    100      "      "     1,000  ft. 

•'      40  "1000     "      "    1,000  ft. 

Sizes  between  those  given  have  propor- 
tionate reslstan<e.  and  If  the  order  is  ob- 
served It  will  take  but  a  minute  to  memor- 
ize the  little  table  above. 

To  find  the  number  of  feet  per  pound, 
simply  multiply  the  number  of  ohms  per 
tliou/wnd  foet  as  found  above,  by  the  con- 
fMn^  in  w  [or  31.4  approz.  (10  »=10x^.l4U 


Bs31.4)].    The   following  ■hows  where  to 
place  the  decimal  point: 

No.  000000 1ft  per  pound 

No.  6 10  ft.  per  pound 

No.  15 100  ft.  per  pound 

No.  26 1000  ft.  per  pound  etc 

The  rule  for  finding  the  diameter  iu  inches 
of  any  size  wire  is  not  quite  as  simple  as 
the  above,  yet  it  can  be  mastered  with  very 
litUe  effort 

The  diameters  of  the  wires,  Nos.  2,  6,  10, 
14,  18,  22,  26,  30,  34  and  38,  may  be  found 
directly  by  placing  tbe  right  under  index 
on  the  units  figure  of  the  number  as  be- 
fore and  reading  the  result  over  the  left 
hand  index  of  the  slide  on  the  A-scale.  For 
wires  larger  than  No.  11  place  a  decimal 
point  before  the  value  read:  as  for  No.  2 
we  have  .258;  for  wires  larger  than  No.  31 
but  smaller  than  No.  10  place  a  decimal 
point  and  one  zero  before  the  significant 
part  of  the  result;  and  for  wires  smaller 
than  No.  30  place  a  decimal  point  and  two 
zeros  before  tlie  answer. 

The  diameters  of  the  sizes  not  given  in 
the  series  must  be  found  by  Interpolation. 
This  may  be  done  very  readily  on  the  slide 
rule.  For  example,  suppose  we  wish  to  find 
the  diameter  of  No.  15,  B.  and  8.:  Plact^ 
the  right  under  index  on  4  (for  14),  then,  as 
No.  15  has  a  smaller  diameter  than  No.  14. 
move  the  slide  back  or  to  the  left  one- 
fourth  of  a  whole  division  and  read  over 
left  top  index  of  slide  as  before;  the  result 
Is  .057.  The  same  result  could  have  been 
obtained  by  setting  the  index  on  8  (for  18) 
and  moving  the  slide  to  the  right  three- 
fourths  of  a  division.    Try  it. 

To  find  the  diameters  in  millimeters,  mul- 
tiply the  results  obtained  by  the  last  method 
by  25.4.    This  merely  reduces  inches  to  mil 
limeters. 

To  find  the  area  in  circular  mils,  square 
the  diameters  in  inches  and  multiply  by 
1.000,000. 

The  other  measures,  such  as  feet  per  ohm. 
ohms  per  pound,  etc.,  are  so  simple  that 
aayone  familiar  with  the  manipulation  of  the 
slide  rule  can  find  them  from  wtiat  has 
been  given,  without  further  directions. 

The  mastery  of  these  few  simple  rules,  a 
task  of  less  than  an  hour,  is  equivalent  to 
memorizing  more  than  four  hundred 
three-  or  four-place  numbers,  a  practically 
impossible  task.  Also,  as  will  be  evident 
the  rules  are  not  limited  to  copper  wire 
alone,  for  the  resistances  of  wire  made  eC 
any  given  metal  may  be  found  bf  mnltlialr- 
VnK  \)[i^  T«s\iX»xi^^  q1  ^  ^flWier  win  tei 
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the  same  cross  section  area  bj  tbe  specific 
reslBtance  of  the  given  metal  as  compared 
to  copper. 

The  results  obtained  by  means  of  tbe  slide 
rule  In  tbe  msnner  described  are  very  near- 
ly correct  for  the  larger  sizes  of  wire,  and 
the  error  is  In  no  case  greater  tban  3  per 
cent  This  gives  as  great  a  degree  of  accu- 
racy as  Is  ordinarily  required.  In  case  it 
Is  required  to  know  the  number  of  feet  per 
pound  more  accuratelr  than  tbe  rule  already 
given  'Will  permit,  multiply  the  number  of 
ohms  per  thousand  feet  by  the  following  In- 
stead of  by  31.4  for  all  sizes: 
For  Biies  op  to  No.  ID  mnlttplf  bj  tl.1. 

For  Blies  from  No.  11  to  No.  SO  maltlpl;  bj  SZ.O. 
For  Biies  from  No.  21  to  No.  30  moltiplr  br  tt.6. 
For  kite*  from  No.  SI  to  No.  40  multtplf  br  S3.2. 

The  constant  Is  seen  to  increase  by  .6 
each  tenth  size. 

To  conclude,  It  might  be  added  that  these 
rules  are  really  practical,  and  will,  when 
mastered,  be  found  of  great  advantage,  as 
those  engaged  In  any  branch  of  electrical 
work  will  readily  realize. 


DURABLE  WOODEN  DAM 


A  good  type  of  wooden  dam  and  one  that 
when  well  constructed  of  sound  material 
will  last  upwards  of  a  half  century  ta  shown 


Oood  Type  of  Wooden  Dan 


In  the  Illustration,  talien  from  tbe  American 
Miller. 

The  dam  has  a  plank  face  supported  by 
stringers,  tbe  latter  being  held  by  supports 
carried  to  the  rock.  Ice  is  about  the  only 
thing  that  can  damage  such  a  structure. 


A   NEW    METHOD    OP   BALANaNG 
ENOINES 

Many  attempts  have  been  made  to  balance 
reciprocating  engines,  so  that  no  vibration 
would  1>e  produced,  but  none,  so  far,  has 
been  successful. 
A  new  method 
has  recently 
been  patented, 
which  consists 
principally  of  a 
cast-iron  weight, 
E  <see  cnt),  so 
p  r  o  p  0  rtloned 
that  the  center 
of  gravity  of 
the  weight  and 
connecting  rod 
combined  Is  lo- 
cated at  the  cen- 
ter of  tbe  crank. 
The  counter- 
weight, F,  Is  of 
sufficient  size  to 
Just  balance  the 
weight  of  tbe  connecting  rod  and  attach- 
ment, so  that  the  center  of  gravity  of  all  re- 
volving parts  Is  at  the  center  of  the  main 
abaft,  C.  This  device.  If  effective,  would  be 
InTsloable  for  all  gas  engines  and  high- 
speed steam  engines,  as  tbe  vibration  of 
I  U  always  a  great  objection. 


SIMPLE  ELECTRIC  HEATER 

A  good  electric  beater  Is  made  as  Iltus- 
trated.  A  and  B  are  two  porcelain  disks. 
Through  a  hole  In  the  center  of  these  run 
an  iron  rod  having  bolt  threads  at  the  ends. 
Hold  the  bolt  firmly,  says  Practical  Machin- 
ist, by  a  H-ln.  Iron  pipe  covering  It  and 
forming  a  butt  at  each  end. 

Use  Oennan  silver  wire  for  the  colls;  its 
resistance  Is  13.91  ohms  and  by  sending  a 
current  of  electricity  through  the  colls,  three 
times  as  much  heat  Is  generated  as  with 
galvanized  Iron  colls;  It  requires  more  cur- 
rent to  heat  tbe  German  silver  colls,  how- 
ever. Nos.  13  and  15  or  Nos.  12  and  14  wire 
Is  suitable. 


HoidB-MwiB   Electric  Hea 

Thread  both  ends  of  a  suitable  length  of 
1^-ln.  iorlcated  conduit  pipe  to  fit  1^-ln. 
caps  and  drill  %-In.  holes,  2  in.  apart, 
around  the  circumference  of  tbe  pipe  for  its 
full  length.  Fit  this  over  the  heater  passing 
the  feed  wires  to  heater  through  14-in.  holes 
in  the  caps. 
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HOW    TO    MAKE    AN    INVISIBLE 
PATCH  IN  TRACINQ  CLOTH 

A  ni'^thoil  III  maklRK  InvlHlble  patcbes  In 
tnuJtiK  i-lrilli,  t.tie  (llxcovery  of  a  correnpond- 
xtit  iif  thr:  Amr:ri':an  Machlnkt,  !■  as  follows: 
'I'hn  iHtrtion  to  lie  cut  out  1b  laid  on  a 
liiKi:f  III  iilnin  tradnK  lioth,  and  both  pieces 
Hr"  cut.  nt  tin:  Kam<:  time  with  a  sharp  knife. 
1'lilH  iriHk'rH  a  patch  thn  cx&it  flbape  of  the 
hiiU:.  Thn  patch  Is  then  placed  In  the  hole, 
and  the  mIkch  coatnd  with  liquid  couR- 
plnntnf.  T)in  Ixilt  Jnlnt  thua  fonned  la  fles- 
ViU',  tnuKh,  nrid  ho  transparent  that  the 
tintfrh  Ih  pructicnlly  tnvlHlble  In  the  blne- 
prlnt. 

USIJI'UL  IH3VICE  FOR  MAKING  SYM- 
MirTRICAL  DESIGNS 

In  mahInK  mechanical  or  artlfitic  d^algna 
It  ri-Miitcntlr  hnpiHiMH  thiit  rlxhl-  and  left- 
hand  vliiWH  htp  n-iiiiireil  of  the  same  figure. 
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I'M  KcveriUiK  I'lsurM 

A  mi'i'hiirili'iil  rIniwlniE  having  thin  require- 
ment, iiHiinlly  iii'i'i-KHltatcH  conHldnrablo  time 
fur  diit'llrntlnR  nil  tin;  dlnicnalonH,  and  a 
rn'ctiiind  ilniwliiK  kIvch  t'vi'U  morn  trouble, 
aH  It  In  tilniiitil  ItiipoHHtble  to  make  two  flg- 
iir<-H  xy  II I  met  r  I  I'll  I  by  uKlng  the  rye  alone  as 
!i  Kiilde. 

Thn  aptmratuH  Hhown  In  the  aketch  can  be 
miidc  by  nlmoKt  anyone  and  enables  a  per- 
HON  to  nmko  a  symnietrlral  duplicate  of 
i-IIIkt  nii-ch antral  nr  tnH-han<l  designs,  with- 
out tiikltitr  a  hlnKle  mi.'iiHiiri-iiirnt.  The  piece 
of  Kln«n,  O,  iH  held  by  the  wooden  base,  B, 
KO  that  the  lower  edKO  of  the  KlasH  is  about 
Vd  In.  from  the  drawing  board.  This  allows 
room  for  the  paper  and  T-square  blade  un- 
derneath. A  heavy  weight,  W,  prevents 
the  niiparatuB  from  tipping  forward.  The 
glaHB  should  be  firmly  fastened  to  the  base 
and  If  a  large  piece  Is  used  a  quantity  of 
bicycle  rim  cement  should  be  used  to  fasten 
It  In  the  groove.  If  desired,  holes  may  be 
'lied  Jtt  the  gl«M  to  t«el^«  sctewi.    \tt 


and  keep  the  point  moW  with  tnrpcatlaa. 
In  monntlng  the  glnas  be  mre  that  the  sttr- 
facs  Is  exactly  perpendlcnlar  with  the  hue; 
otherwise  the  two  figures  win  not  be  trm- 
metrical. 

In  operation  the  lower  edge  ot  the  ijass 
Is  placed  directly  over  the  axis  of  ayinmetry, 
and  the  reflection  In  the  glass  will  then 
reverse  any  figure  on  the  paper  tuulenieath 
making  It  appear  reversed  on  the  opposite 
side  of  the  glass.  The  glass  betas  trmas- 
parent  ensbles  the  operator  to  look  thrangh 
and  trace  the  reversed  Image  wlthont  say 
d  I  acuity. 

OIL  FINISH  FOR  WO(N> 

A  good,  durable  finish  for  wood  can  be 
obtained  by  soaking  the  article  In  linseed  oil 
for  a  week  and  then  rubbing  with  an  oil- 
soaked  cloth  a  few  minutes  each  day  for 
about  two  weeks.  This  Bolidlfles  and  pre- 
serves the  work,  says  a  correspondent  ot 
Macblnery,  and  gives  a  much  more  durable 
finish  than  French  polishing. 


PORTABLE  BONFIRES    FOR    BURN< 
INQ  BRUSH 

An  Oregon  orchardlst  who  found  It  re- 
quired a  Krcat  dcnl  of  time  and  Inbor  to 
haul  nwny  his  orchard  prunlngs,  rteeed  np 
n  portable  brush  burner  which  Is  drawn  by 
horses  down  the  rows  of  trees  and  consumes 
ihi'  linish  as  fast  us  It  Is  thrown  in. 

He  made  a  frame  or  mnnln);  gear  of 
fiinr  poles  about  6  In.  In  diameter,  uslne 
two  T-ft.  ones  for  axletrees  nnd  l>olting  the 
other  two  (10.  ft.  polea)  on  top  of  tho«e 
near  the  ends  to  form  a  rectanRle.  To  the 
under  side  of  one  he  faittcued  a  round  Iron 
rod  and  used  the  projecting  ends  as  spindle* 
for  two  old  fnrm  implement  wheels  1  ft. 
In  diameter.  The  wheels  were  held  In  place 
by  8-ln.  plus  put  fhrougb  holes  made  In  the 


W^M 


ends  of  the  spindles.  The  burner  g 
says  the  Bural  Xew-Vorker,  was  a  hni 
\iwiiVet  or  crate  6  by  10  ft  on  tba  I 
ui&  \  IX.  ftiMtt,  TD»&ft  qC  old  wassa 
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riveted  together.  The  meshes  of  this  crate 
were  nearly  a  foot  in  diameter  but  close 
enough  to  hold  the  brush.  To  keep  the  coals 
of  fire  from  falling  through,  the  bottom  was 
covered  with  old  sheet  iron  scraps.  At  the 
front  end  to  which  the  team  was  hitched 
the  crate  was  ^ided  up  with  sheet  iron  to 
screen  the  horses  from  the  heat,  and  chain 
or  iron  rods  extended  10  ft.  forward  to  give 
the  team  plenty  of  space  between  it  and  the 
fire. 

As  this  vehicle  passed  through  the  or- 
chard the  brush  was  piled  on  the  fire  kindled 
in  it  and  immediately  consumed.  Not 
enough  brush  was  burned  at  a  time  to 
hurt  the  trees. 

KEY-SEATINO  WITH  THE  DRILL 

PRESS 


In  cutting  key  seats  through  long  hubs 
the  drill  press  can  be  used  to  an  advantage; 
for  rapid  work  the  lever  should  be  used. 

Referring  to  the 
sketch:  A  is  a 
bar  with  the  cut- 
ter the  required 
width;  B  is  a  pul- 
ley bolted  to  the 
drill  faceplate; 
C-D  is  the  hole 
through  the  face- 
plate for  which 
bushings  can  be 
made  to  fit  any 
size  bar.  After 
each  stroke  of  the 
lever,  tap  the  work,  B,  with  a  hammer, 
which  will  move  it  enough  for  another  cut. 
This  does  better  work  than  can  be  done 
with  a  hammer  and  chisel  and  is  a  time- 
saving  device.  For  tapered  key  seats  tip  the 
work  by  means  of  a  piece  under  one  side. — 
Contributed  by  Paul  S.  Baker,  Muscatine,  la. 


♦  •♦ 


A  GLASS   HONE 


Take  a  piece  of  plate  glass,  2  in.  by  6  in., 
the  usual  size  of  a  hone,  and  rub  the  surface 
thoroughly  with  a  similar  piece  of  glass 
with  emery  flour  (the  finest  powder  of  em- 
ery) and  water  until  the  surface  is  evenly 
ground,  then  wash  the  surface  with  water. 
Hone  the  razor  in  the  usual  way  from  heel 
to  point,  using  a  lather  made  by  rubbing 
the  turf  ace  of  the  hone  with  an  ordinary 
slate  pencil  and  water.  The  lather  should 
be  of  tbe  conalstency  of  thick  cream  Follow 


this  by  stropping  in  the  ordinary  way. 
The  surface  of  the  hone  will  become  smooth 
in  course  of  time,  but  can  be  reground  as 
before.  Try  it. — Contributed  by  Dr.  W.  H. 
Mayfield,  722  First  St.,  Louisville,  Ky. 

♦  •♦ 


HOW    TO    MAKE    A    SMALL  GASO- 
LINE BURNER 


I  have  found  a  small  gasoline  burner,  like 
the  one  illustrated,  very  useful  for  melting 
babbitt  and  lead.  An 
old  cofTee  fiask,  A,  is 
soldered  to  a  piece 
of  %-in.  pipe,  B, 
about  2  ft  long. 
This  is  screwed  into 
a  %-in.  elbow,  C, 
which  holds  a  %-in. 
by3-in.  nipple,  D.  A 
%-in.  coupling,  E, 
connects  this  to  a 
%-in.    needle    valve. 

F,  which  holds  a 
piece  of  %-in.  pipe, 

G,  10  in.  long,  bent 
as  shown,  and  cov- 
ered at  the  end  by  a 
%-in.  cap,  H,  with 
a  V«a-in.  hole  drilled 
through  the  upper  side. 

In  making  this  device  be  sure  to  have  all 
the  Joints  screwed  up  tight,  and  a  good 
soldered  Joint  between  the  fiask  and  vertical 
pipe,  as  a  small  leak  might  result  in  an  ex- 
plosion.— Contributed  by  A.  Laughlin,  Wi- 
nona, Minn. 


♦  •♦ 


TIGHTENING    BRISTLES    IN    PAINT 

BRUSHES 


Any  person  who  uses  a  paint  brush  has 
sufTered  annoyance  from  the  brush  losing 
bdstles.  A  good  remedy  is  to  stand  the 
brush,  handle  down  (in  a  vise,  if  con- 
venient), separate  the  bristles  with  a  knife 
blade  and  pour  in  a  small  quantity  of  shel- 
lac varnish.  Just  enough  to  saturate  the 
bristles  at  the  base  only.  Leave  the  brush 
in  that  position  until  dry. — Contributed  by 
Andrew  Whiton,  9  Kinsley  St.,  Hartford. 
Conn. 

Rust  spots  on  marble  may  be  removed  by 
applying  a  mixture  of  1  part  nitric  acid  and 
25  parts  water,  then  rinsing  it  ofT  with  3 
parts  watAt  «Ai^  \  ^%.x\.  «x&x&s3rc!^36^ 
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HOW  TO  MAKE  A  SLIGHT  BEND  IN 

LARGE  PIPE 


In  Installing  an  8-ln.  main  pipe  to  lead 
from  a  boiler  and  swing  by  two  easy  bends 
to  a  higher  level,  it  was  found  necessary  to 


Making  Slight  Bendf  In  Large  PIpef 

bend  the  pipe  a  trifle  more  than  had  been 
expected,  in  order  to  bring  the  ends  to- 
gether for  bolting  through  the  flanges. 

The  pipe  was  anchored  securely  and 
fastened  overhead  with  a  hanger,  which  in 
turn  was  faHtonod  to  a  strong  beam.  A 
basket  of  charcoal  was  then  placed  at  the 
joint  and  a  flro  started.  The  basket  was 
made  of  sheet  iron  with  holes  in  the  bottom 
to  induce  a  draft  and  was  supported  on  the 
pipe  by  pieces  of  small-size  wrought-iron 
pipe.  The  heat  of  the  flre  softened  the 
metal  suflltiontly,  says  the  Metal  Worker,  to 
permit  the  Joint  to  be  drawn  up  by  means 
of  a  block  and  fall.  The  chain,  as  is  abso- 
lutely necessary,  was  fastened  to  some 
strong  object,  in  this  case  a  column. 


♦  •♦ 


LAWN  ROLLHR  MADE  OF  KITCHEN 

BOILER 


A  good  lawn  roller  can  be  made  of  an 
old  kitchen  boiler.  If  the  boiler  is  too  long, 
cut  it  to  the  desired  length.  Run  a  piece  of 
pipe  through  the  center  lengthwise,  allowing 
it  to  protrude  about  6  in.  Then  fill  the 
boiler  with  concrete  and  if  it  has  been  cut 
short,  block  up  the  end.  Then  attach  a  han- 
dle to  the  pipe  ends. 

A  roller  3  ft.  long  and  1  ft.  in  diameter  is 

made  of  a  piece  of  heavy  galvanized  iron 

36  in.  wide  and  40  in.  long.     Roll  it  so  as 

to  make  a  2-in.  lap  and  rivet.    Block  in  one 

end,  put  a  pipe  through,  fill  ^ith  coixcte\A, 


and  block  tip  the  other  end.  When  the  con- 
crete hardens  you  have  a  good,  heavy,  dura- 
ble lawn  roller  at  little  ezpenae.— Oontrib- 
uted  by  W.  S.  Barrows,  628  Dover  Gouit 
Road»  Toronto,  Canada. 

♦  •  • 

OILER  FOR  WORKBENCH  USB 


Take  a  can  about  2^^  or  3  in.  in  diameter 
and  cut  it  off  smoothly  about  1^  in.  from 
the  bottom.  Cut  a  strip  of  old  ingrain  car- 
pet, felt  or  other  suitable  material,  about 
2  in.  wide,  and  roll  up  enough  of  it  to  fill 
the  can  tight  Saturate  with  oil  and  you 
have  a  handy  oiler  to  keep  on  the  work- 
bench for  oiling  saws,  etc. — Contributed  by 
P.  P.  Simmons,  La  Jolla,  Cal. 

FINDING  SHORT  CIRCUITS 


To  find  a  short  circuit  in  a  lighting  sys- 
tem, screw  in  a  plug  on  one  side  of  the  cut- 
out and  an  Edison  base  lamp  on  the  other 
Ride  and  turn  off  at  the  socket  all  the  lamps 
on  that  circuit.  The  pilot  lamp  will  remain 
lighted  until  the  short  circuit  is  found.  When 
the  pilot  lamp  goes  out  it  shows  that  the 
circuit  is  clear. 

An  open  circuit  may  be  found  by  the  same 
method:  have  the  lamps  all  turned  on  at 
the  socjset  and  the  pilot  lamp  will  light  up 
when  the  circuit  is  closed  through  the  load. 
This  method  is  also  useful  in  finding  n 
ground  that  blows  the  fuse.  The  system 
can  only  be  used  with  Edison  cut-outs.  It 
re(juires  no  special  apparatus  and  the  neces- 
sary materials  are  at  hand  on  any  Job. — 
Contributed  by  A.  T.  Senecal,  Watertown.  111. 

#•» 

HOW  TO    MAKE    QUARTER-ROUND 

MOLDING 


The  sketch  at  the  top  shows  how  to  run 
quarter-round  mold,  four  to  eight  at  a  time, 
on  a  14-in.  machine.     Let  top  head  cut  en- 


RUN  POUR  TO  BIOHT  AT  A  TIMB 


RUN  rOUR  AT  A  TIMB 

tirely  through  on  thin  stock,  says  the  Wood- 
Worker,  and  on  thick  stock  nearly  throogb, 
the  bottom  head  finishing  the  cut  CrawB 
mold  is  run  four  at  a  time  and  practically 
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TESTING  CONDENSER  WATER  PIPES 
FOR  ANIMAL  INCRUSTATION 


An  electric  station  at  GalTeston,  Texas, 
takes  salt  water  for  condensing  purposes 
from  a  bay  through  a  10-in.  iron  pipe  about 
3,700  ft.  long.  Screens,  strainers  and  other 
precautions  are  used  at  the  intake  end,  but 
despite  this,  a  large  amount  of  oyster  and 
barnacle  spawn  and  spats  is  drawn  up  by 
the  suction  and  these  attach  themselves  to 
the  inside  of  the  pipe  and  build  their  shells. 
In  time  this  incrustation  would  reduce  the 
carrying  capacity  of  the  pipe,  if  it  were 
not  carefully  watched  and  removed  when 
necessary.  The  Street  Railway  Journal 
describes^  the  method  of  determining  the 
Inside  diameter  of  the  pipe. 

Copper  balls  of  different  sizes  and  having 
very  thin  shells,  so  that  they  will  crush  eas- 
ily, are  used  in  the  tests.  These  balls  are 
inserted  at  the  intake  end  of  the  pipe  and 
allowed  to  be  drawn  up  by  the  force  of  the 
water.  The  test  begins  with  balls  2  in.  In 
diameter,  followed  by  214-in.  balls,  and  in- 
creasing sizes.  Each  ball  as  it  comes  up 
is  carefully  examined  for  scratches  and 
when  these  begin  to  appear  the  largest  ball 
passed  through  is  taken  as  the  minimum 
size  of  the  opening  of  the  pipe.  When 
other  balls  are  not  obtainable,  copper  balls 
are  borrowed  from  steam  and  water  traps 
in  the  power  house  and  replaced  after  the 
tests. 

One  of  the  means  employed  to  kill  the 
2rustation-forming  spats  is  by  feeding  creo- 
sote, by  means  of  an  injector  lubricator, 
drop  by  drop  into  the  condensing  water  at 
a  point  Just  inside  the  intake  end.  This 
kills  the  spats  before  they  form  their  shells. 


TO  REDUCE  THE  SIZE  OF  A  HOLE 
IN  IRON  OR  STEEL 


When  a  hole  has  been  bored  out  too  large 
by  mistake,  if  the  shape  of  the  piece  will 
allow,  the  following  method  may  be  used 
to  reduce  the  size  of  the  hole,  says  a  cor- 
respondent of  Machinery: 

Heat  the  piece  red  hot,  and  dip  in  water 
up  to  the  center  of  the  hole.  Half  of  the 
metal  around  the  hole  will  become  cold  and 
shrink.  The  other  half,  that  is  still  red, 
will  shrink  while  hot,  being  pulled  together 
by  the  cold  part,  and  when  it  gets  cold  will 
shrink  still  more,  becoming  smaller  than 
the  original  size.  Heat  the  piece  again  and 
dip  tlie  other  half  in  water.    Repeat  this 


operation,  dipping  each  end  alternately,  un- 
til the  size  of  the  hole  has  been  reduced 
enough  to  allow  a  nice  cut  to  be  taken  to 
bore  it  to  the  right  dimension. 


»  •♦ 


A    BED-TABLE    MADE    FROM  PIPE 

FITTINGS 


A  bed-table  will  be  found  a  most  con- 
venient article  for  the  sick  room,  or  for 
those  who  wish  to  read  in  bed.  The  table 
may  be  made  to  hold  the  book  or  dishes,  as 


Adjustable  Bed  Table 

the  case  may  be,  in  any  desired  position 
without  the  slightest  effort  on  the  part  of 
the  patient  or  reader. 

In  the  sketch,  which  shows  the  assembled 
table,  A  and  H  are  %-in.  tees;  B  is  a  ^-In. 
pipe;  C  is  a  %x%-in,  cross;  D  is  a  %-in. 
tee  used  as  a  handle  to  tighten  the  short 
nipple,  L,  which  acts  like  a  set  screw;  E  is 
a  %-in.  tee;  F  is  a  %-in  elbow,  and  K, 
knobs  of  hard  wood  driven  into  the  fittings, 
as  shown. — Contributed  by  H.  N.  Barth, 
Chicago. 

»  •  ♦ 

FOR  CLEANING  OLD  BRASS 


A  good  formula  for  cleaning  old  brass  is 
as  follows:  Take  1  oz.  of  oxalic  acid,  6  oz. 
rottenstone,  %  oz.  gum  arable,  all  in  powder; 
1  oz.  sweet  oil,  and  sufficient  water  to  make 
a  paste.  Apply  a  small  portion,  and  rub 
dry  Nvith.  ^  '^V^^  ^1  ^^tt:us^^  ^-^  ^RkVv.N!^iaQKx 
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HINTS  ON  LATHE  WORK 


DRILLING  IN  THE  LATHE.— In  boring 
holes  in  work  held  in  the  chuck  It  often 
happens  that  the  hole  must  go  through  solid 
stock.  In  this  case  It  is  desirable  to  take 
out  most  of  the  stock  to  be  removed  with  a 
drill  held  in  a  chuck,  or  other  suitable 
holder  fitting  the  tail  stock.  It  is  the  gen- 
eral practice  to  make  a  countersink  in  the 
work  with  a  tool  held  in  the  tool-post 
(called  a  centering  tool)  to  insure  the  drill 


Hall  Center  for  the  Lathe 

Starting  and  keeping  in  the  center  of  the 
work.  This  involves  accurate  grinding  and 
setting  of  the  tool,  and,  except  in  certain 
cases,  is  unnecessary.  A  very  quick  and  ac- 
curate method  of  centering  the  drill  in  the 
work  is  to  face  the  work  off  square,  not 
making  any  countersink  at  all;  place  the 
drill  in  the  chuck  or  holder  with  the  point 
as  near  the  center  of  the  work  as  con- 
venient; select  any  lathe  tool  that  is  fairly 
square  across  the  back  end  and  clamp 
it  in  the  tool  post  so  that  the  square 
end  nicely  clears  the  work  and  Is  in 
such  position  that  when  pushed  forward  by 
the  cross  feed-screw  it  will  bear  against 
the  lip  of  the  drill;  start  the  lathe  and  feed 
the  drill  in  a  little,  then  push  the  tool 
against  the  lip  of  the  drill  until  the  drill 
appears  to  be  central;  back  the  tool  away 
from  the  drill  and  if  it  is  central,  proceed 
to  drill  the  hole;  if  not,  repeat  the  opera- 
tion. After  a  little  practice  one  will  gener- 
ally be  able  to  center  the  drill  the  first 
time.  The  method  only  holds  good,  how- 
ever, until  the  drill  begins  to  cut  full  size, 
unless  the  drill  is  very  small  or  the  work 
projects  so  far  from  the  chuck  that  it  will 
spring. 

A  HANDY  CENTER  FOR  THE  LATHE. 
— A  very  handy  center  for  facing  the  ends 
of  work  held  between  the  centers  is  shown 
in  the  accompanying  sketch.  It  can  be 
made  in  the  same  way  that  an  ordinary 
lathe  center  is  made,  or  an  old  center  may 
be  cut  or  ground  away  in  the  manner  shown. 
To  use  it,  place  it  in  the  tail  stock  with  the 
part  cut  away  toward  the  front  side  of  the 
lathe.  This  center  will  allow  you  to  use 
most  any  kind  of  a  facing  tool  and  leave  a 


clean  end  with  no  fin  or  ridge  at  the  center 
to  be  taken  off  afterward. 

A  RAPID  WAY  TO  CUT  THREADS  IN 
THE  LATHE.— (This  method  applies  to 
lathes  with  a  compound  rest  only.)  To  cut 
an  ordinary  V-thread  of  60"*  angle,  loosen 
the  compound  rest  and  swing  it  around  30* 
and  clamp  it  fast;  clamp  an  ordinary  thread- 
ing tool  in  the  tool-post  at  right  angles  to 
the  work  to  be  threaded;  if  a  stop  is  avail- 
able, push  the  tool  up  to  the  work  with  the 
cross  feed-screw  and  set  the  stop  so  that  it 
can  go  no  farther;  proceed  to  cut  the  thread 
in  the  usual  manner,  only  do  not  move  the 
stop,  but  feed  for  each  cut  with  the  com- 
pound rest  screw.  As  the  compound  rest  is 
at  an  angle  equal  to  one  side  of  the  thread. 
the  tool  will  cut  on  one  side  and  not  on  the 
other  and  still  preserve  the  shape  of  the 
thread.  As  the  tool  only  cuts  on  one  side, 
the  tendency  to  dig  in  and  tear  is  relieved 
and  a  fairly  heavy  cut  can  be  taken.  When 
the  thread  is  well  roughed  out.  a  few  light 
cuts  may  be  taken  over  it,  feeding  with  the 
cross  feed-screw,  thus  giving  a  good  finish 
to  both  sides  of  the  thread.  In  cutting 
threads  of  a  coarse  pitch  it  is  well  to  use 
two  tools,  the  ffrst  one  with  a  little  top  rake 
away  from  the  cutting  side,  the  other  ground 
in  the  usual  manner  for  finishing  the 
thread. 

The  writer  does  not  claim  that  the  meth- 
ods of  doing  the  work  described  are  original, 
but  that  they  are  not  as  generally  known  to 
lathe  hands  as  they  should  be. — Contributed 
by  "Tap." 

♦  •  ♦ 

RENEWING  SCREWDRIVER  EDGE 


When  the  point  of  a  screwdriver  is  worn 
away  so  that  it  Jumps  the  nick  in  the  screw, 
the  edge  can  be  renewed  as  follows: 

Hold  the  screwdriver  in  the  vise  with 
the  bevel  of  the  point  lying  horisBontal  and 
projecting  above  the  surface  of  the  vise 
Jaws:  then  use  a  medium  flat  file  on  it. 
giving  a  forward  thrust  only,  and  keeping 
a  horizontal  position  throughout,  directs 
the  British  Optical  Journal.  Turn  the  driver 
over  and  repeat  the  operation  until  the  edge 
becomes  very  thin.  Then  file  it  down  to  a 
perfectly  straight  margin  and  regulate  its 
width  for  the  size  required.  This  method  is 
more  satisfactory  than  truing  up  the  point 
on  a  grindstone. 

»  •  ♦ 

A  great  difficulty  in  the  production  of 
power  from  peat  gas  is  the  rapid  formation 
of  tar.  This  has  to  be  separated  and 
stitutes  a  serious  loss  of  heat — TIm 
gtneer. 


SHOP  NOTES 


ONE-MAN  HOIST  AND  AUTOMATIC  DUMP 


Having  had  consicleralile  experieiicp  aa  a 
proapettor,  and  not  finding  a  siiitalile  pros 
pector'E  device  far  excavating.  1  decided  lo 
make  one,  and  constructed  tbe  apparatim 
about  to  lie  described.  This  device  enables 
one  person  to  Elnk  a  shatl  at  practlc-alty 
any  depth  and  hoist  the  dirt  from  the  shaft 
and  lake  It  awny  and  dump  ii  at  a  distant 
pile,  without  having  lo  conie  out  of  the 
ahaft  to  operate  It,  as  the  windlass  Is  lo- 
cated down  the  shaft.  The  device  welgbs 
but  15  lb,,  and  can  be  carded  readily  In 
Uie  prospector's  pack. 

.The  irolley  frame,  A  A,  Is  made  of  fiat 
pn  or  Bleel.  %  In.  thick  by  IH   in.  wide, 
0  bidit  (0  abape  aa  shown,  the  ends,  A  A, 
jl  .is.  apart. 


View  of  tfolit 


Six  holee  are  drilled  in  the  frame:  four 
lo  retene  the  grooved  wheels.  BBBB:  one 
tor  the  ring.  C,  and  one  for  the  trigger,  D. 
This  trigger  catches  on  the  hook,  E,  and 
locks  the  trolley  In  place,  until  the  pulley, 
H.  strikes  the  trigger,  thus  releasing  tha 
trolley  and  allowing  it  to  travel  along  the 
steel  wire  cable.  F. 

The  rope.  G.  is  connected  to  the  windlass 
and  moves  In  the  direction  Indicated  liy  the 
arrow  when  the  windlass  Is  being  wound 
up.  Thia  movement  of  the  rope,  G.  has  a 
tendency  to  raise  the  bucket  and  move  the 
trolley  on  the  cable  at  the  same  tlme^  but 
as  the  trolley  is  locked  at  E.  it  will  not 
move  until  the  pulley,  H,  strikes  the  trig- 
ger.   Th«  tiucfeet  \)-s  VoaX  lissift,  \i»:*\Tit'Ss^j 


J» 
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A  j^ryt/:  .-,>%    ^.  U  f4an«:ii*l  -ji  'Jut  U^t- 

V>Bi  of  •.:-.*   t-.rx^,  Zl  r^zjb  »:ZA.  ''JLA  f^^JiT  tBd 

•h't  <  ,f.'.>:r.ac  p-i'ir  *;il  ^>^  '.-rti*^  oT*r.  the 
fyp^  ^A7;r.jf  •rav*:*^  i*ji  •rttir^  I^^aiTJi-  The 
•foJt^  rar,:*  rxrlr.ap  i-l.^rhtlj  ^:*rravi:4  at  the 
<fiTftpiT»^  'rr.'J  '^A'i.vw  t.h^  ':,^'X^.  to  r«tarn  to 

V/h^i  f«A/:7  V/  holjtt,  t.hit  operator  ftaru 
t.h^  '»f',rA\^%%  at  thf;  (yottr/m  of  the  shaft, 
wh>:h  /-a--.>>r^  rh^  t'j'irket  to  ajk^.end  'sntll  the 
pfjIJe/,  H.  ftfr:if*^  the  trigjser.  The  trisser 
U  t.h«^  rel^V'/l  from  the  book.  E.  and  the 
travel^ir  irjove«  with  the  bucket  to  the 
'Jumping  pile,  where  {t  I«  dumped  by  the 
rope,  J,  a»  xtated  aty>ve.  The  traveler  then 
returriK  to  the  shaft,  by  grravity.  and  Is 
Utt-k^A  In  position  by  the  book.  E.  The 
bucket  then  *\Hfic*in<ln  the  shaft  ready  for 
the  next  ':ari{0. 

I  h»d  thiH  de^'lce  In  Kuccessfal  operation 
for  many  y^rars  In  Australia  and  am  using 
It  at  prefi^:nt  in  the  Klondike. 

♦  •  • 

HOW  TO  MAKE  A  SIMPLE  SPRINO 

WINDER 


vlnv  *■  this  is 


beat  to  the  ra^ 


A  K'Ki'I  HprlriK  windier,  suitable  for  use  In 
H  Uiiht:,  ctiu  \n;  marie  by  l>f;ndlng  a  piece  of 
^.tirr  wire  to  the  nhape  Hhown  at  A  in  the 
f.kt'irU,  »nrl  In  rl'-tail  at  I).  The  wire,  B,  of 
whlf'h  th(!  KprlriK  Ih  to  Ui  made  should  be 
Mmullcf  than  the  wire  unerl  for  the  winder, 
ttti  the  pltr^h  (rilHtanre  between  colls)  of  the 
HprlriK  Ih  determined  by  that  of  the  winder. 


Q 


mimgM0mig'/iiiimM 


Slmplf  Spring  Winder 

If  Ihn  wln«  of  which  tho  spring  is  to  be 
ninth  Ih  vvvy  heavy,  tho  vriuder  should  be 
matta  ot  a  flat  strip  of  sleeA,  Vn  v\a^  ol 


C 


I.  G. 


aad  shooid 
with  this 
Hairen.  14 


•  •  ♦ 


HOWTOMENDA 

PULLEY 


lO 


DRIVINa 


AH  the  spokes  on  a  driiins  pulley  fron 
a  40-hp.  engine  were  broken  at  the  hub  is 
shown  fn  the  sketch  at  A.  The  polley  was 
mended  by  a  correspondent  of  the  American 
Ela^.icsmith  as  follows: 


r 


Mcadlas  a  PaBey 

Two  pieces  like  B  were  made  and  bolted 
on  the  foot  to  run  out  over  the  hub  and 
%  In.  ofT,  as  shown  at  C.  These  were  user 
on  each  spoke  and  when  all  the  pieces  were 
on,  tw^o  rings  1^4  in-  square  (shown  in  sec- 
tion at  C)  were  driven  on  hot  and  allowed 
to  shrink  on  the  feet,  thus  drawing  the 
spokes  dow^n  tight.  The  engine  has  been 
used  a  long  while  since  the  repair  was 
made  and  the  Job  still  holds  good. 

»  •  ♦ 


TO   FIND  CENTER  OP  SQUARE  OR 
OBLONQ  CEILING 


Rub  the  line  with  chalk  or  charcoal  and 
stretch  it  across  the  celling  from  diagonal 
corners.  Two  persons  will  be  required  to 
do  it.  The  point  where  the  two  lines  cross 
each  other,  says  the  Master  Painter,  will  be 
the  center. 

If  there  is  a  deep  chimney  breast  abutting 
out  into  the  room  stretch  the  lines^  troffl 
comers  made  by  drawing  a  line  across  tfct 
breast,  and  not  from  the  true  room  toiMl 
This  in  order  that  the  center  mny  aol  r 
^Qit  \x^  ^^A!^  tA  the  breast 


POPULAR    MECHANICS 


TO  DUSTntOOF  A  WATCH 

During  long  automobile  tours,  flue  duet 
and  grit  la  sure  to  clog  tbe  works  of  one's 
watch,  sometimeB  causing  It  to  stop  Just 
when  most  needed.  To  prevent  this,  says 
the  Automobile,  cut  &  match  chl Bel-shaped 
at  one  end  and  with  It  apply  a  tbin  coat 
of  raseline  all  about  the  seat  of  tbe  case 
where  the  ltd  fits.  Treat  the  back  and  front 
llda  both  in  the  same  maaner.  This  will 
make  the  watch  dustproof  and  waterproof. 

EXTENSION  CALL  BELL  FOR  A 
TELEPHONE 

In  many  shops,  where  the  telephone  is  In 
the  office  and  the  proprietor  spends  a  great 
part  of  the  time  in  the  shop,  the  telephone 
often  rings  repeatedly  without  being  an- 
swered, as  there  is  nobody  within  hearing 
distance.  In  many  cases  of  this  kind  an 
extension  call  bell,  such  as  is  shown  In  tbe 
sketch,  could  be  used  to  advantage. 

The  teleubone  bell.  A,  Is  fitted  with  a 
piece  of  hard  rubber,  B,  having  a  metal 
contact,  G,  which  Is  plsced  bo  that  the  ham- 
mer will  strike  It  and  make  contact.  Part 
of  the  gong  may  be  cut  away  to  do  this,  or 
it  necessary,  the  whole  gong  may  be  re- 
moved. The  other  gong  is  connected  to  one 
side  ol  the  battery,  and  the  other  side  con- 
nects to  an  electric  bell,  D,  which  can  be 
placed  In  any  desired  location.  If  the  bell 
does  not  work  well,  short  circuit  the  inter- 
rupter. This  will  not  prevent  It  from  vi- 
brating, as  tbe  current  Is  Intermittent,  being 


ExtouknCd  Bell 

Interrupted  at  0,  and  If  the  interruptions 
at  C  and  D  are  not  In  unison  the  result  will 
not  be  good. 

^  J  hare  one  of  these  bells  In  use  at  the 
present  time  and  And  It  a  great  convenience. 
— Contribated  by  Frank  H.  Kimball.  Ball- 
MOB  ^B,  New  York. 


A  HANDY  TIN  CENTER  FOR  MA- 
CHINISTS 


In  locating  tbe  centers  of  castings,  such 
as  the  flange  shown  at  A  In  the  sketch, 
most  machinists  use  a  piece  of  wood,  B, 
and  find  the  center  by  means  of  a  compass 
or  calipers.  The  center  Is  then  marked  OQ 
tbe  wood,  and  the  drilling  or  other  work 
to  be  done  Is  laid  out  from  the  point  thus 


Mwhlnlit'9  Tin  Cent 


located.  A  piece  of  tin  plate  nailed  to  the 
wood  makes  a  better  working  surface  than 
tbe  wood  alone,  but  most  machinists  dislike 
tbe  trouble  of  finding  the  nails  and  fasten- 
ing the  tin  to  tbe  wood. 

To  obviate  the  use  of  nails,  and  to  pro- 
vide a  tin  center  which  can  be  easily  and 
quickly  applied,  J.  G.  Campbell.  404  N.  E. 
Border  St.,  Cleburne,  Texas,  devised  tbe 
center  shown  at  C  In  the  sketch,  and  in  de- 
tail at  D.  This  center,  which  can  be  made 
in  one  operation  with  a  blanking  and  form- 
ing die.  Is  made  of  medium  heavy  tin  plate, 
and  Is  provided  with  tour  tongues,  shown 
at  E,  which  take  the  place  of  nails.  To 
fasten  It  to  the  wood,  simply  lay  It  on  tbe 
desired  location  and  strike  two  or  three 
blows  with  tbe  hammer. 

HOW  TO  FROST  GLASS 

Glass  cutters'  sand  and  water,  or  even 
clean,  washed  sea  sand  rubbed  on  with  & 
smooth  block  of  marble  will  produce  a 
frosted  appearance  on  glass,  says  tbe  Master 
Painter.  Finish  with  emery  tor  a  fine  ap- 
pearance. 

A  fair  Imitation  of  frost  may  be  produced 
by  a  hot  solution  of  Epsom  salts  and  gum 
arable  water.  Apply  warm.  Strong  alum 
water    gives    tbe     same    effect,    but    with 
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ADJUSTABLE    THinTENER    FOR 
ELEVATOR  BELTS 

A  Ughv^nirr  tot  eletator  trelta  la  abown  in 
tbe  lUiiatraUnn.  A  and  B  Kpresent  apper 
and  lower  enda  of  •rteratqr  U'lt:  C  and  D 
*r«  booka 
made  of  A-fn. 
aitrias  at  eel. 
bent  In  roimd 
rlDfc  2  In.  In 
diameter,  t  o 
refiftire  lug  of 
awninx  pulley; 
B,  i/j-ln.  hook 
at  top  to  hook 
In  cup  bolt 
h  o  1  e  a,  from 
which  cup  baa 
iMcn  removed. 
The  pulleya  are 
rommoD  awn- 
ing p  u  11  e  y  a, 
one  ilo'ible  and 
one  Hi  ogle.  Ah 
It  Is  ImpOHNlbIc 
to  get  an  awn- 


ing     pulley 

with    Imcknt. 

V,  a  icrow-cyc 

can   t>n   Uipp<-<l 

Into  the  enil  of 

the    alnglc 

block.    A  rom- 

mon  anHh  conl 

la  tho  iMtat  mill 

tttrong   en  ouch 

to   bend   any 

heail  Hbiift.  To 

hold  the   iMilt 

after  It  hnH 

been  tlKhtiincd, 

nnd   while   the 

apUce  linltH  nrii 

bflnx    put    In. 

paHH  the  pnll  or 

pulling  end 

thrmiKh      iinilrr      I  ho      other      ntrnnd,     as 

per    (Iiillf-il    line,    (i,    nnd    pull   It  up  tight 

CgnlnHl  the  pulley.    Ku  other  knot  In  necen- 

anry,  Hii.m  the  Anierlcnn  Ulller.    The  spring 

Btei'1   UiMikH  lire   readily    adjustable  to  any 

Width  of  belt. 


The  town  of  Ilingwood,  Okin,.  has  estab- 
llahed  a  munlrlpal  cyclone  refuge — a  largo 
cent  ratty  located  cave  or  cellar — and  baa 
Mppolated  a  cyclone  crier  to  mquk  tin 
toplB  on  the  approkch  ol  a  ttotu. 


TO   CLEAR    SEMMENT    FROM    EN- 
aiNE  PUMPS 


I  a  aoanUty  of  the  aaad  nnd  la 
the  foundry  in  — ^■^•^"r  tbe  ^*^n^g;f  >*■!■■  tn* 
In  the  water  Jacketa  of  cyllnden  aad.  be- 
comlBK  tooaened  by  tbe  clrcnlatlos  of  tbe 
water,  flnda  Ita  way  Into  tbe  pnmp  when  it 
la  fitted  low  and  doae  to  the  motor,  to  the 
disconcertion  of  the  motorist  who  la  his 
own  cbanffeur.  With  centrlfngal  pnmpa, 
tbla  sand  tenda  to  wear  away  the  pnnp 
vanea,  aays  the  Aatomoblle,  and  in  a  new 
car  It  Is  advisable  to  occasionally  diacoa- 
nect  tbe  pump  and  clear  It  of  sadlmenL 

Hany  rotary  pnmpa  set  up  end  thrust 
which  forces  tbe  vanea  up  against  one  aide 
of  tbe  pomp  and  In  time  wears  them  down, 
until  tbe  pump  leaks  and  falls  to  circulate 
the  water.  A  simple  temporary  remedy  la 
to  solder  a  strip  such  as  a  short  length  of 
wire,  along  each  of  tho  worn  vanes,  bat  a 
permanent  cure  can  only  be  effected  by  put- 
ting In  a  new  thrust  bearing. 

RECIPE  FOR  FRENCH  PtnTY 

Boll  In  raw  oil  aboat  half  the  weight  of 
umber,  says  tbe  Master  Painter;  then  slowly 
add  dry  white  lead  and  whiting.  Mix  the 
mass  thoroughly. 


OLD  HACKSAW  BLADE  FOR  CUT- 
OFF TOOL 

For  cutting  up  brass  tubing  the  tool  here 
shown  will  be  found  very  useful.  A  thin 
piece  of  Bteel.  A,  Is  ground  to  the  shape 
shown  In  the  sketch,  and  firmly  clamped  be- 
tween two  pieces  of  liVi-ln.  steel,  B,  If  the 
bole  In  the  toal-rest  of  the  lathe  Is  large 
enough  to  admit  that  sise;  If  not,  use  IxA 
In.,  or  some  alse  tbat  will  suit  the  dlmen- 


T^T" 


(Z) 


Cutttag  OH  Tool  far  Braw  TsHag 

alons  of  the  tool-rest.  A  corraapondeot  at 
Machinery  used  an  old  hacksaw  blad*  IV 
X^   ^art,   A,    and    fonnd    that    It  VHM( 


POPULAR    MECHANICS 


low   TO   MAKE   A  SWIVEL   MOCK 

A  good  swivel  book  may  be  made  by  tbe 
lollowlng  directions,  which  are  given  bs  a 
correspotident  ot  the  Blackamlth  and  Wheel- 
wright: It  is  all  con- 
Btrurted  ot  Swedish  Iron. 
Fig.  1  shows  the  piece  or 
Iron  which  has  been  cut 
down  Bt  each  end  to  one- 
half  round  as  shown.  Then 
turn  the  ends  up,  and 
punch  a  ^-in,  hole.    Turn 

top  end  over  the  horn 

m  anvl],  as  shown  in 

.  2.  and   hammer  until 

top  1b  beveled  or  coun- 
trsunk  bo  as  to  make  it 
lA  or  IM  In.  across  the 
top.    At  the  bottom  where 
the  hook  goes  up  through 
It  ahouid  be  %  In.      This 
leaves  it  as  shown  in  Ftg. 
3.      Then  the  hook  should 
be   made    ot    l-tn.    square 
Iron,  as  shown  in  Pig.  4.    Use  a  collar  of  ft- 
Id.  round  Iron  welded  on  as  shown  at  A,  and 
have  the  shank  rounded  down  to  %  In.  Heat 
tbe  Bhaiik  well  and   place  U  In   the   vise. 


Put  the  swivel  on  and  pound  the  shank 
down  level  with  the  top  ot  the  swivel  aa 
seen  at  B.    Then  heal  and  turn  tbe  swivel 

around  so  that  It  may  move  freely.      W 
the   two   shanks  together   as  shown   at   C. 


i 


Making  ■  Swivel  tlwk 

Finally  put  on  a  3-  or  4-in.  hinge  to  handle 
the  book  by  when  attached  to  the  wblf- 
Se  tree,  as  shown  at  D,  and  you  have  a  com- 
plete Bwivel  book. 


SUNSTROKE--INDICATIONS--TREATMENT 


Wt        There  are  two  forms  of  sunstroke.     Tbe 

mlldeat  Is  that  known  as  heat  exbaustion. 

This  raanlfesls  Itself  in  the  case  of  people 

^^who  are  overcome   by  heat  without  being 

^^^Ktually  sunstruck.     In  this  form  the  ekin 

^^M  pale,   cold   and  clammy,    and    the   pulse 

^^fteble.     While  death  sometimes  results,  tbe 

im^tlents  under  good  treatment  will  usually 

1      recover.    Persons  affected  in  this  way  should 

be  removed  to  a  ehady  spot  and  have  their 

beads  and  cheets  dashed  with  cold   water. 

Splrita  ot  ammonia  (hartshorn)    should  be 

applied  to  tlie  nostrils,  and  sometimes  it  is 

necessary  to  administer  small  quantities  of 

Btlmuianta. 

Heat  stroke  or  insolation  Is  the  serious 
form  o(  this  trouble,  and  the  one  to  be  most 
closely  guarded  against.  In  cases  of  real 
Insolation  tbe  face  becomes  purplish,  eyes 
bloodshot,  veins  swollen  and  corded  and  the 
skin  dry  and  burning  hot  to  the  touch.  It 
Ib  not  always  fatal,  but  many  of  those 
whose  lives  are  saved  are  ever  afterward 
invalldfl,  with  brain  power  more  or  less  im- 
paired. The  effect  of  tbe  sun's  heat  seems 
to  be  most  marked  on  the  brain  and  spinal 
IV.     When  real  Insolatic 


brain  becomes  so  heated  that  the  human 
"heat  center."  controlling  tbe  production  ot 
bodily  beat,  is  affected  and  the  temperature 
rises  from  the  healthy  mark  of  SSM  as 
high  as  no  or  over,  and  often  keeps  on 
rising  (or  some  time  after  death.  The 
"heat  center"  lies  at  tbe  back  ot  the  head 
and  Hhould  be  protected  from  the  direct  raya 
of  the  sun. 

Insolation  is  so  dangerous  that  a  physi- 
cian should  be  called  as  soon  as  posalble. 
While  waiting  tbe  doctors'  arrival  much 
good  cap  be  done  and  life  often  saved  by 
applications  of  ice  to  the  head  and  spinal 
column.  It  Is  best  broken  In  amall  pieces 
and  placed  in  cloth  or  rubber  bags,  but  when 
these  are  not  to  be  bad,  Ice  can  be  placed 
directly  about  the  head  and  neck. 

Workmen  and  others  exposed  to  the  direct 
rays  of  the  sun  should  have  their  heads 
well  protected  and  should  wear  woolen  next 
to  the  skin.  A  very  useful  precaution  Is  a 
pad  of  cotton  batting  or  flannel  sewed  alon^ 
the  back  of  tbe  undergarment  so  aa  to  cover 
and  protect  tbe  spine. 

It  Ib  well  to  bear  in  mind  the  old  rules: 
Keep  cool  aa  to  t^asac  ux'l  iwa  ^»Iela  -vNSi. 


POPULAR     HBOKANICS 


not  get  BO  hot;  avoid  all  alcoholic  drinks; 
eat  lesB  than  usual  and  more  simply;  walk 
on  the  Bbady  side  of  the  street;  avoid  over- 
exertion; let  the  air  circulate  (reely  about 
the  head,  either  by  frequent  removal  of  the 
hat  or  by  wearing  a  perforated  head  cover- 
ing. 

Insolation  Is  more  far-reaching  and  dan- 
gerous In  Its  effects  than  most  people  know 
of;  therefore  a  doctor  should  be  called  at 
once  to  any  one  with  the  symptoms  above 
described  as  indicating  beat  stroke  or  true 
Insolation. — Bulletin  of  Chicago  Health  De- 
partment. 


RECHARQINQ  DRV  BATTERIES 
WITH  GENERATOR 

Having  heard  that  dry  batteries  could  bo 
recharged  by  sending  a  current  through 
them,  In  a  direction  opposite  to  that  given 


R>cliar|[lng  Dry  Batlerto 


by  the  battery,  we  rigged  up  a  small  gener- 
ator and  gas  engine,  as  shown  In  the  sketch. 
and  connected  the  batteries  In  series  with 
the  motor.  After  running  a  few  minutes  we 
Stopped  the  engine  and  disconnected  the  bat- 
teries, which  then  gave  a  fairly  strong  cur^ 
rent.  Thinking  to  increase  the  charge,  we 
connected  the  batteries  exactly  as  they  were 
the  first  time  and  started  the  engine  In  the 
same  direction  as  before,  and  let  the  outfit 
run  several  hours.  On  returning  we  found 
the  zincs  all  corroded  and  the  batteries 
completely  run  down,  DeHlring  to  learn  the 
cause  of  this  Gccmingly  peculiar  behavior. 
we  connected  a  new  lot  of  batteries  and 
proceeded  as  before.  The  engine  was  then 
stopped  and  the  belt  was  removed  from  the 
generator,  thus  allowing  the  current  of  the 
batteries  to  run  the  generator  as  a  motor. 
We  expected  the  generator  to  run  in  a  direc- 
tion opposite  to  that  used  In  charging,  but 
were  surprised  to  see  it  continue  running  in 
the  same  direction.  The  explanation  is  that 
the  current  from  the  batteries  reversed  the 
field,  and  also  the  armature,  thus  making 
two  reverses  which  is  the  same  as  sone  at 


alL  Then  when  the  gensrator  ms  nm 
again  by  the  engine  the  current  was  rereraai 
because  the  poles  of  the  field  had  been 
changed  by  the  batteries. 

We  concluded  from  these  eiperlinents  tliat 
In  charging  batteries  In  this  way  It  is  necei- 
sarr  to  either  change  the  conaectlons  on  tbe 
battery,  or  reverse  the  rotation  of  the  en- 
gine each  time  It  Is  started.  As  tliv  engine 
was  two-cycle  it  was  more  easily  reversed 
than  the  battery  connectlous,  and  In  thii 
way,  the  batteries  were  recharged  withoat 
any  difflculty,  A  stronger  charge  may  be 
given  to  batteries  In  which  a  quantity  at 
water  has  been  poured  In  holes  drilled 
through  the  top.— Contributed  by  A.  Davla 
Chicago. 


FIRE   ALARM   FOR   GRAIN   ELEVA- 
TORS 

A  choke  in  the  elevator  head  which  stops 
the  belt  while  the  head  pulley  keeps  revolt^ 
ing  is  frequently  the  cause  of  fires  in  grain 
elevators,  says  tbe  Grain  Dealers'  JouniaL 
The  pulley  rubbing  against  the  belt  soon 
generates  sufficient  heat  to  start  a  blaie. 

An  alarm  to  warn  the  operator  when  the 
elevator  head  Is  becoming  overheated  hu 
been  devised.  A  round  hole  is  bored  In  the 
middle  of  tbe  strut  board  for  the  insertion  at 
tbe  device,  which  consists  of  a  metal  pln«. 
shown  in  Fig.  1.  The  upper  stopper  of  the 
plug  fits  loosely  and  rests  against  the  pulley. 
The  lower  electrode,  H,  Is  firmly  set  while 
the  upper  electrode,  Q,  Is  drawn  up  by  a 
cord,  J.  held  in  place  by  wax.    Overbeatlnc 


% 

1 

F*3       A 

Alarm  tor  Orald  Elevator  Hnd 

of  the  alarm  melts  the  wax,  releases  ttw 
cord,  permitting  the  coil  spring  to  draw  the 
upper  electrode  down  into  contact  vttb  tbe 
electrode,  H.  The  closing  of  the  circuit 
rings  a  bell  placed  In  any  convenient 
tloa.  Fig.  2  shows  the  head  with  alai 
place,  and  Fig.  S  a  clamp  tor  hoUliI  d 
device  in  position. 


1  tbe     I 
rcntt     1 


Frieie  Desi^rn  from  the  London  Decorator 


t  GREASE  ERADICATOR  FOR 
CLOTHING 
Mix  together  2  oz.  oleate  of  aniinODla  and 
Z  OS.  ammonia  wuter;  ahake  well  and  add 
I  oz.  ether  and  5  oz.  benzine.  Sbake  well 
again  and  then  add  1  oz.  chloroform.  Shake 
ugalti,  let  Btand  a  Tew  minutes,  then  shake 
Bt  frequent  Intervals  until  the  preparation 
IB  of  the  conalBtency  of  cream. 

AN  AIR  VISE 

An  old  air  brake  cylinder,  which  had  for 
years  given  good  Ber^ice  to  the  S.  P.  Rail- 
road, lay  rusting  on  a  scrap  pile  amid  other 
discarded  appliances,  when,  one  day,  C.  C. 
Perry,  of  Houston.  Tei..  asBlHtant  foreman 
of  xh6  Ehop.  conceived  the  Idea  oC  an  air 
vise.  He  accordingly  made  the  device  shown 
in  the  sketch.  An  old  vise.  A,  In  which  the 
Bcrew  bad  become  nearly  worn  out.  wag  con- 
nected to  the  air  brake  cylinder.  B,  in  such  a 


Is  not  suitable  for  small  work,  as  there  Is 
danger  ot  injuring  the  hands,  but  tor  heavy 
work,  which  has  to  be  changed  frequently, 
it  la  a  great  labor-saver. 

REMOVING  MATCH  MARKS  FROM 
PAINT 

To  remove  match  marks  from  white 
paint,  rub  ihfi  spot  with  a  cut  lemon,  says 
the  Master  Painter.  Then  to  prevent  a  repe- 
tition of  the  offense  apply  a  little  vaBellne 
and  rub  the  spot  dry  with  a  rag.  It  will 
he  dilBcuIt  to  strike  matches  there  again. 


way  that  the  air  entering  the  cylinder 
broHght  the  Jaws  of  the  vise  together.  When 
the  air  was  released  the  spring  in  the  cytln- 
MT  would  open  the  Jaws  again. 

The  air  In  this  arrangement  is  controlled 

'  Y  w  S-war  «ock,  C,  which  Is  operated  by  the 

~     A  rise  arranged  In  this  way 


POLISHES  FOR  BRASS 

For  cleaning  hot  brass  cylinder  heads  and 
Jackets,  try  the  following  recipe,  which  a 
correspondent  ot  the  Practical  Engineer  says 
works  fine: 

Sift  coal  ashes  8ne  and  mix  with  kerosene 
oil  to  a  thick  paste;  add  as  much  air-slaked 
lime  as  can  be  conveuientty  mixed  with  It. 
Apply  this  polish  to  the  bright  parts,  rubbing 
hard;    wipe  oft  and  polish  with  dry  slahed 

Whiting  and  ammonia  mixed  to  a  paste  - 
la  another  good  polish  for  brass,  Apply^ 
and  rub  dry. 


SAFETY    CLASP    FOR    LAMP 
CHIMNEY 


In  carrying  a  hand 
lamp  about  the  house, 
the  chimney  not  infre- 
quently tails  oft  and  is 
shattered.  T  o  prevent 
this,  attach  a  wire  loop  to 
the  lamp  as  Illustrated, 
hinging  the  loop  at  the 
base  ot  the  chimney.— 
Contributed  by  T.  L, 
Reed,     La     Porte     City, 
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SOME  HINTS  ON  TEMPERLNQ 

Oc»  o!  '±*  cost  «*«i:ial  cocJiUcna  in 
proi»«r!y  tirliz,lz,e  f:««i.  U  'uniform  cooMns- 
An  appan:'::E  I'.'i^  that  etov^  !a  Fig.  1. 
sbich  was  co=*.riTrf  iy  a  «>rr«apoaiJint  of 
ite  PracUral  Mactlilsv,  ■r'.'.l  f.ve  gooii  re- 
ssl«  for  =:a=,r 
kiadi  of  wort. 
The  Ter-::a:  ia- 

ho1«3  a'.o::^  :L* 
inner  si'lci. 
whith  <:;.-«:  -J:e 
nr«am  of  va'.er 


)  to   t* 
tanlene^. 

1  n  tei&peii:is 
a  piece-  of  B-.^et 
like  ihai  fhown 
at  A.  F:?.  ;-■■.  ia 
not  well  :o  tave 


>  hardes 


iticg. 


Lcf  s!op  at  the 

tLe::  a  greai  llaMlltr 

tardea   beyond   the 

cal'.er  [wrtion  is  c^if- 

har'lecing  flop  Ebort 


ficiently  long.  !e: 
of  the  ebouMer. 

In  tempering  a  tool  such  as  ia  shown  at 
B.  F!r  2.  -.he  tMt  T-isi'r.s  will  follow  if  the 
cntticK  esd  "s  no;  tti'.Itd  Knt:l  after  the 
heavier,  jflii  pari  hai«  contractei  some- 
what. If  the  ::zi:t«r  j-cnirjis  are  tti::*! 
atd   nz-.n..;  '.*f.:re  ".ie   L^avi-rr  oces.   -.te 

r.ronfer  :taa  the  l;*t:er.  :o  "iiston  the 
llfh-.er  parti  :::aX:=s  thei=  cosforra  '.o  the 
Ehrii^kage  cf  :he  heavier.  a=i  as  the  s:*ei  is 
hard  acd  rif.-i  it  E.-iE*.  cra.:k. 

aivisatle  to  t:i  :he  toU   ■"■;;h  fre  day  in 


SYSTEM  OF  NUMBEKDHa  POK  PASTY 
LINE  TELEPtMNE  EXCHANQE 

In  ninU  dinricU  where  iliere  arv  a  fRMt 
many  putr  Uaea  on  the  lelepbonc  cxebance 
it  is  often  dUBratl  for  the  openior  to 
qniekly  ring  a  cciuin  putj  on  a  party  Une. 
because  he  mnA  know  the  panr'a  number 
and  his  ring  also. 

In  an  exi^baoge  with  about  SM  nibacrib- 
ers  and  49  partr  llnea.  this  difllenlTy  was 
ingenionaly  orettomc  by  a  ayitem  of  nnn- 
bering.  Take,  for  example,  line  49:  The 
first  party  on  the  line  has  one  long  and 
one  short  ring:  Us  number  Is  4911^:  the 
next  parly  has  two  rings,  and  bis  number 
Is  tit:  the  next  has  two  long  and  one 
short  riog  and  his  n;unber  is  iiZ^.  etc. 
Suppose  some  one  <»I!s  tor  Not  491  ^:  All 
the  operator  has  to  do  is  to  plag  line  4$ 
and  gire  onf  long  asd  one  short  ring.  He 
has  no*,  a  second's  doabt.  the  number  has 
;oM  h!ai  exactly  what  to  do.  In  this  way 
aa  Iceiperiecced  operator  can  handle  a 
party-ilne  switchboard  with  ease. — Concrib- 
<:ied  by  1^  H.  Meckstroth.  New  KnoxrUle. 
Ohio. 


order  'o  rrsve::'.  -fr  wawr  froa  eEier;=s 
If  the  deiirr:  :=  ;;rh  that  the  tool  U  '.UUe 
to  cra'.li  nbes  ii'rz.'.tiii.  it  sho'jld  be  dipped 
Into  the  bath  «:'.h  cbe  teeth  uppermost,  and 
the  water  sho-jld  b«  warmed  to  reduce  the 
llabnit.r  to  tracking. 


AN  1.MPR0VED  SOLDERING  ACID 


A  rery  satisfactorr  soMertag  add  maf 
!■*  cide  hy  tte  nst  of  the  ordinary  solderlGS 
■-;d  l.>r  It*  Mse  and  inir\>ln-.':cs  a  certala 

i.;so.  TLli  ffive*  aa  add  wh:<:h  is  stiptrlor  ta 
f-ery  way  to  the  cM  fvna.  The  i=t:ti:<J  ot 
i::ak:nc  :'.  :s  as  follows. 

To  Ciahe  oae  ^::on  of  thi$  soMerlaf  flt:!d 
take  thre«  qtiarti  eoasmcn'  Ci:rLif.o  a;;d 
end  allow  it  to  disfolre  a$  cinot  z:::o  £> 
it  wi::  iske  tip.  This  meih'v].  oi  Cvi3>r\ 
Is  th->  r^^-ii'.  (0*  followed  In  the  =:a2::fii> 
wre  of  cr-Jiisry  soldering  acid.  T!;e  a^-id. 
as  1«  w-^::  kr..iwn,  must  he  pto«<l  la  lo 
ear.h'LiWire  or  glass  vessel.  The  zlz-:  tcay 
be  sheet  i^i-rr'.acs  or  «— aioa  i^I.l;--  *j-e::^r 
broken  '.z:-:>  *:=a:i  pleoe*.  PJaoe  the  ac;4  in 
the  vrr?*!  ar.d  add  t^e  siac  :3  small  portions 
so  ns  to  pr*TeQt  the  whole  from  bolllr-c  orer 
When  all  th»  ria"  bas  b*ea  adde>I  acd  tie 
2:;;-'a  ha*  ^toppod  it  indicates  that  e=fnjh 
t::e  t>wn  tat*s  t:p.  Cate  ictist  bo  ahen. 
ho^erer.  to  fre  that  there  Is  a  little  rinc 
left  In  the  bottom,  as  otherwise  th«  aci4 
wlU  be  In  exoMs.  The  Idea  Is  to  bare  tbc 
add  take  ap  as  mncb  xinc  as  It  vilL 

After  this  has  been  done  tb«»  «IH  ■» 
main  aome  retidne  In  the  fonn  tt  m  bktft 
prcd^tatc    Tbla  Is  tte  iMd  wfe^  al  itai 
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contalna  and  vblch  is  not  dlBBolved  b7  tlie 
mmiBtlc  acid.  Thla  lead  may  be  removed 
b;  filtering  through  a  runnel  In  the  bottom 
of  which  there  la  a  little  abaorbent  cotton, 
or  the  solution  may  be  allowed  to  remain 
over  night  until  the  lead  has  settled  and 
the  clear  solution  can  then  be  ponred  off. 
This  lead  precipitate  is  not  particularly  In- 
jurious to  the  soldering  fluid,  but  It  Is  bet- 
ter to  get  rid  of  It  ao  that  a  good,  clear 
•olutlon  may  be  obtained. 

Now  dfsBotre  six  ounces  of  sal-ammoniac 
In  a  plat  of  warm  water.  In  another  pint 
dlaaolve  four  ounces  of  chloride  of  tin.  The 
chloride  of  tin  solntlon  will  usually  be 
cloudy,  but  this  will  not  matter.  Now  mix 
the  three  solutions  together.  The  solution 
will  be  slightly  cloudy  when  the  three  have 
been  mixed,  and  the  addition  of  a  few  drops 
of  muriatic  add  will  render  It  perfectly 
clear.  Do  not  add  any  more  acid  than  is 
necessary  to  do  this,  as  the  solution  would 
then  contain  too  much  of  this  ingredient  and 
the  results  would  be  Injnrlous. 

Tbis  soldering  acid  Is  used  In  the  same 
manner  as  any  solution  of  this  kind,  but  It 
will  be  foond  that  It  will  not  spatter  when 
the  Iron  Is  applied  to  it  It  has  also  been 
fonnd  that  a  poorer  grade  of  solder  may 
be  used  witb  It  than  with  the  Dsnal  solder- 
ing add.  From  my  experience  I  have  fonnd 
that  a  solder  composed  of  two  parts  of  lead 
and  one  of  tin  works  equally  as  well  and 
produces  fully  as  strong  a  Joint  as  that  ob- 
tained with  the  customary  half  and  half 
solder.— Charles  E.  Poland,  in  the  Brass 
World. 


the  flzture,  which  will  keep  the  work 
and  the  flzture  hot,  but  will  not  melt  the 
braslng  compound.  Bring  the  flame  from  a 
blowpipe  In  contact  with  the  Joint  at  A. 

This  Is  a  clean  and  handy  method,  says  a 
correspondent  of  the  American  Uachlnlst, 
and  the  brass  has  no  tendency  to  adhere  to 
the  Iron. 

HOLDING  A  WASTE  PIPE  TO 
PLANQE  IT 


METHOD    OP    BRAZINQ    LIOHT 
WORK 

A  good  method  of  brazing  light  work  la 
Illustrated.  The  dotted  lines  indicate  the 
work— a  light  brass  ring  2  In.  in  diameter, 
%  In.  wide  and  Vu  In.  thick.  The  ring  Is 
held  together  in  the  fixture  made  of  %x'«-ln 
flat    Iron.     Place   a    buasen    burner    under 


To  HUM  B  Wwie  Pipe  Wble  Fl 
must  be  flanged  above  the  floor,  try  the  fol- 
lowing plan: 

Tie  a  piece  of  strong  twine  around  the 
pipe  and  draw  It  up  through  the  bole  Id  the 
floor,  holding  It  In  place  by  means  of  the 
twine  until  the  turn  pin  Is  Inserted  as  Illus- 
trated, and  the  pipe  is  sufficiently  expanded 
to  prevent  Its  dropping  down  again.  The 
pipe  can  be  flanged  over  entirely  as  desired, 
says  the  Metal  Worker,  after  which  cut  oft 
the  string. 


RAISING  TEMPERATURE  IN  DRY 
KILNS 

In  a  plant  where  the  kilns  used  were  of 
the  moist  air  type  and  did  not  have  coils 
enough  to  get  a  high  temperature  with  ex- 
haust steam,  they  were  Improved  by  a  cor- 
respondent ol  the  Engineers'  Review  as  fol- 

A  fan  was  Installed  at  one  side  of  the 
kiln  and  the  hot  air  was  drawn  from  the 
top  of  the  kiln  at  the  cold  end  and  forced 
back  over  the  colls  and  up  through  the  lum- 
ber again.  TfaU  gave  good  circulation  and 
resulted  In  drylog  the  lumber  much  qu''-' 

Tlie  fan  Is  driven  from  the  line  ■! 
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of  the  plant,  and  runs  only  10  hours  a  day. 
At  night  live  steam  is  supplied  and  the  cir- 
culation is  set  up  through  the  duct  to  the 
fan,  but  only  in  a  slow  current. 

A  vacuum  pump  placed  on  the  end  of  the 
return  from  the  kiln  coils  gives  a  more 
rapid  circulation  of  the  exhaust  steam  and 
relieves  the  engine  of  about  4  lb.  back  pres- 
sure. With  this  system  a  temperature  of 
160''  is  maintained. 

»  •  ♦ 


THREADING  STEEL  PIPE 


Most  of  the  steam,  gas  aiMl  water  pipe, 
which  was  formerly  made  of  wrought  Iron, 
is  now  being  made  of  mild  steel.  Steel 
pipe  can  be  made  cheaper  and  stronger  than 
iron  pipe  and  has  the  advantage  of  being 
more  ductile  and  homogeneous.  Mr.  Frank 
N.  Speller,  of  the  National  Tube  Company, 


has  prepared  a  paper  touching  upon  these 
points,  from  which  the  following  has  been 
condensed : 

Steel  pipe  is  capable  of  receiving  a 
smoother  finish  than  iron,  if  the  proper 
form  of  cutter  Is  used.  The  old  form  of 
chaser  (Fig.  1),  in  which  the  cutting  edge 
is  on  the  center,  is  not  suitable  for  steel. 
Instead,  the  cutting  edge  should  be  advanced 
about  15**,  as  shown  in  Fig.  2.  Many  of  the 
cutters  in  use  at  the  present  time  are  made 
like  Fig.  1,  which  probably  accounts  for 
the  slight  prejudice  against  the  new  mate- 
rial. The  use  of  the  cutter  shown  in  Fig.  2 
will  produce  a  better  finish  than  can  possi- 
bly be  given  to  an  iron  pipe. 

^"^K^nt  tests  of  durability  steel  pipes 


corroded  more  than  iron  in  salt  water;  in 
fresh  water,  the  corrosion  was  the  same  for 
each,  and  in  acidulated  water  the  iron  pipes 
corroded  the  most 


♦  •  ♦ 


AN  OVERHEAD  SHAFT  OILER 


The  device  here  shown  is  very  useful  for 
oiling  shafting  and  inaccessible  machines. 
The  oil  can.  A,  is  compressed  by  the  bell 
crank,  B,  which  is  moved 
by  the  connecting  rod,  C, 
and  the  grip  lever,  D. 
The  strip  of  wood,  B,  can 
be  any  desired  length 
and  should  be  drilled  at 
the  end  to  receive  the  oil 
can  as  shown.  The  con- 
necting rod,  C,  can  be 
made  of  either  small 
iron  rod  or  heavy  wire 
and  should  be  made  to 
disconnect  at  F,  thus  al- 
lowing the  removal  of 
the  oil  can.  The  other 
parts  can  all  be  made  of 
wood,  but  if  desired  the 
cranks  and  brackets  may 
be  made  of  metal,  which 
would  allow  making 
them  much  smaller. 

This  device  was  patented  about  twenty 
years  ago,  but  the  patent  has  expired.  It  is 
practical,  and  very  useful,  as  can  be  certified 
by  a  correspondent  of  the  Wood-Worker  who 
made  several  of  these  oilers. 

♦  •  ♦ 
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TYING  IRON  WIRE 


A  method  of  tying  iron  wire  which  has 
been  found  an  especially  good  Joint  for 
rural  lines  is  shown  in  the  illustration, 
from     the     American     Telephone     Journal. 


Tying  Wire 

Where  there  is  danger  that  Insecure  Joints 
may  be  made  by  inexperienced  linMun. 
this  method  will  be  found  especially 
factory. 
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I  now  TO  MAKE  A  DOUBLE-CUTTINQ       HOW  TO  CUT  WORM-WHEELS  IN 
SLOTTING  TOOL  A  LATHE 


Moat  oF  the  toole   ueed   on    plai 
Ibapere  tahe  a  cut  wbUe  going  In  c 

,  Rnd  then  slide  over  the  nork  on  tbe 
return  stroke,  without  accomplishing  any 
thing,  but  the  tool  shown  In  the  sketch  cuts 
in  both  directions.  This  tool  consists  ot  n 
holder.  A.  and  a  cutter,  B.  which  Is  shown 
In  detail  at  C  and  D.  Tbe  cutter  reEts  in  a 
groove,  cut  in  the  holder,  and  swings  from 
a  bolt,  E,  which  allows  it  to  move  about 
M  in,,  as  indicated  by  the  dotted  lines     This 

r  raises  the  back  edge,  and  git« 

li  aary   clearance    between    the    t 

!■  work.     Each  time  the  motion    is   reversed 

r  tbe  cutter  swings  over  to  the  opposite  side 


and    the 


Ataklas  ■  Double  SlolUnc  Tool 


^^und  raises  the  other  edge,  and  tbns  takes  a 
^^put  In  both  directions. 

^^^  When  the  work  requires  a  sharp  cutting 
^^edge,  the  cutter  should  be  ground  away  on 
the  edges,  as  shown  at  F  and  G,  and  when 
tiaed  tor  slotting,  the  sides  should  be  made 
concave,  as  shown  at  D.  In  order  to  pre- 
vent lateral  movement  ot  the  cutter,  a  small 
piece  of  steel  is  screwed  across  the  groove 
Id  tbe  holder,  as  shown  at  H. 
We  have  one  of  these  tools  In  our  shop 
I  And  use  it  nearly  every  day  and  have  yet 
■  to  find  one  that  will  do  better  or  iiulcker 
^*ork. — Contributed  by  U  G,  Harren.  14  Bnr- 
Wtt  8t„   New   Haven,  Conn. 


Some  machinists  will  not  attempt  to 
make  worm-wheels  without  the  use  ot 
milting  machine,  but  a  very  good  job  c 
be  done  In  a  lathe,  by  making  the  simple 
attachment  shown  In  the  sketch.    The  blank 


Worm  Whed  Cottlns  AtUcbnei 


worm-wheel.  A,  which  Is  to  be  cut.  la  taut- 
ened to  an  arbor,  B.  which  Is  used  In  place 
of  the  tool  post.  The  wheel  la  fastened  in 
such  a  manner  that  It  Is  free  to  revolve  and 
a  tap.  D,  is  placed  between  the  centers, 
and  revolved  by  means  o(  a  dog.  As  the 
tap  revolves  the  wheel  is  ted  slowly  against 
It,  the  pilch  of  the  threads  causing  the 
wheel  to  revolve. — Contributed  liy  Norman 
Baker,  Hoopeston,  HI. 


HOW  TO  LAY    OUT    AN    APPROXI- 
MATE   ELLIPSE 

An  approximate  ellipse  can  be  drawn  by 
the  following  method,  which  Is  used  largely 
in    laying    out   elilptlcal   arches.     Draw    the 


line  A.  equal  to  one-half  the  required 
length,  and  line  B,  equal  to  one-half  tbe 
required  width.  Divide  both  lines  Into  the 
same  number  of  equal  parts,  and  then  c 
nect  the  points  of  division  as  shown.  This 
will  form  one  quarter  ot  the  required  ellipse. 
—Contributed  by  C,  B.  GUkey,  ; 
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OAS 


By  J.  K.  Rtuh. 

The  deBlrabllfty  of  using  acetylene  for 
power  purposes,  and  the  great  demand  for 
a  good  acetylene  engine  for  general  pur- 
poses is  conceded  by  all  who  have  paid  any 
attention  to  the  rapid  development  of  the 
acetylene  Industry  in  this  and  foreign  coun- 
tries within  the  last  few  years.  Today 
acetylene  is  used  on  a  large  scale  in  all 
civilized  countries,  and  in  many  instances 
where  nothing  else  would  All  the  bill;  it  is 
used,  not  only  to  illuminate  the  homes  of 
the  well-to-do  farmer  and  suburbanite,  but 
even  in  some  of  the  largest  cities  in  this 
country  it  is  used  in  competition  with  city 
gas  and  electricity,  both  for  lighting  homes 
and  factories.  It  is  not  generally  known 
that  acetylene  is  now  being  extensively  used 
for  latioratory  purposes  where  the  very 
purest  and  most  intense  heat  is  desired,  and 
it  is  very  valuable  for  this  purpose. 

After  enumerating  only  a  few  of  the 
various  places  where  acetylene  is  being  used 
at  the  present  time,  both  for  illuminating 
and  heating  pur])0.ses.  it  can  be  readily  seen 
what  a  wonderful  field  there  is  for  the  use 
of  an  acetylene  engine.  The  farmer  who 
lights  his  home,  and  uses  acetylene  to  do 
all  the  cooking  with  an  acetylene  range 
(there  are  thousands  in  successful  operation 
today),  as  well  as  using  it  for  the  instan- 
taneous hot  water  heater  in  the  bath  room, 
which  is  heated  with  an  acetylene  heater, 
would  nnich  prefer  to  use  an  acetylene  en- 
gine for  pumping  wator  and  the  various 
USPS  to  which  a  gas  engine  is  utilized  on 
the  farm  today,  than  to  be  obliged  to  use 
some  other  mothod  of  accomplishing  the 
work  of  a  good  gas  engine,  if  it  could  be 
Hucccssfiilly  done  with  acetylene  manufac- 
(urcMl  on  the  premises,  where  one  small 
machino  will  supply  necessary  gas  for  all 
of  the  above  requirements. 

Now  we  come  to  the  question,  "Is  acetylene 
practical  for  power  purposes?"  In  answer, 
it  must  be.  said  that  it  is  practical,  but 
owing  to  the  richness  of  the  gas,  which  the 
analysis  shows  to  be  C.!!..,  it  is  not  the  easi- 
est proposition  in  the  world  to  figure  out 
just  how  an  acetylene  engine  should  be 
<*onstructed,  and  for  that  very  reason,  there 
arc  not  as  many  successful  acetylene  engines 
in  use  as  there  would  be  if  it  were  as  easy 
to  build  an  acetylene  engine  as  one  for  coal 
^ns  or  gasoline,  but  there  are  a  few  suc- 
cessful acetylene  engines,  nevertheless.  It 
is  only  a  few  years  ago  that  it  was  not 
J  hie   to   use   acetylene    for   heating   or 


,  N.  Y. 

cooking  purposes,  for  the  self-same  reason 
that  it  is  not  used  more  in  gas  engines. 
The  trouble  with  the  use  of  acetylene  for 
fuel  purposes  was  that  it  is  so  rich  in  car- 
bon that  it  was  very  difficult  to  mix  it  with 
the  proper  amount  of  oxygen  to  bring  about 
proper  combustion.  But  that  trouble  has 
been  thoroughly  overcome  so  far  as  the  use 
of  gas  for  fuel  purposes  is  concerned,  and 
today  acetylene  is  successfully  used  in  thou- 
sands of  homes  and  laboratories  for  fuel 
and  heating  purposes. 

One  of  the  most  important  features  of  an 
engine  to  use  acetylene  successfully,  is  a 
perfect  and  very  sensitive  carbureter  so  ar- 
ranged as  to  bring  about  a  perfect  mixture 
of  gas  and  air.  When  this  is  done  and  all 
other  conditions  are  complied  with,  acety- 
lene works  perfectly  In  an  engine.  Owing 
to  the  richness  of  the  gas,  a  very  small 
amount  of  acetylene  is  used  and  a  much 
larger  proportion  .of  air  than  is  the  case 
with  the  use  of  coal  gas.  The  writer  is  of 
the  firm  belief  that  if  If  were  not  for  the 
fact  that  every  manufacturer  of  a  good  gas 
or  gasoline  engine  is  having  all  he  can  do 
to  fill  orders  for  his  regular  line,  that  some 
of  them,  or  more  properly  speaking,  more 
of  them  would  take  an  interest  in  the  de- 
velopment of  a  good  acetylene  engine,  and 
we  would  soon  be  able  to  get  all  of  the 
acetylene  engines  we  might  desire,  and  have 
them  for  the  various  purposes  for  which 
they  are  so  admirably  adapted. 

One  reason  why  there  has  not  been  more 
done  pertaining  to  the  use  of  acetylene  for 
engines  is  that  only  within  the  last  three 
or  four  years  have  the  generators  been 
perfected  to  such  an  extent  that  it  was 
possible  to  get  acetylene  of  a  standard  qual- 
ity and  regular  pressure.  These  difficulties 
have  now  all  been  overcome,  and  today  there 
are  at  least  six  makes  of  generators  manu- 
factured in  this  country  that  can  be  de- 
pended upon  to  do  all  that  their  manufac- 
turers claim  for  them,  and  are  really  high 
grade  machines.  But  in  this  line  as  In  all 
others  there  are  a  number  of  machines  on 
the  market  that  produce  such  a  low  grade 
of  gas.  and  under  such  variable  pressures 
that  any  mechanic  who  tried  to  do  any  ex- 
perimenting with  the  use  of  acteylene  for 
an  engine  would  soon  give  up  the  Job, 
when,  as  a  matter  of  fact,  it  was  the  ma- 
chine he  was  using  that  was  at  fault  rmthir 
than  the  gas. 

The  same  statement  applies  to 
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as  to  tlie  use  of  ateatn.  "You  cannot  get 
good  results  without  good  apparatus. "  You 
must  have  a  good  boiler  and  engine  to  get 
good  results  with  the  use  of  steam,  and  you 
must  also  hare  a  good  generator  to  get  good 
results  with  the  use  of  acetylene. 

Mold  on  paper  may  be  removed  by  apply- 
ing with  a  soft  hair  brush  a  solution  of 
1  part  salicylic  acid  In  4  parts  grain  alcohol. 

TWO   GOOD    FORMS  OF  RLTERINO 
CISTERN 

To  construct  the  cistern  shown  In  Fig.  1, 
make  the  walls  of  etone,  laid  In  hydraulic 
cement  For  the  bottom  roll  concrete, 
using  9  parts  of  gravel  and  sand  to  1  of 
hydraulic  lime.  Just  moistened.  Lay  on  in 
a  mass  to  depth  of  4  in.  and  pound  hard. 
Let  the  lower  course  of  flat  stones  of  the 
wall  (the  footing)  project  4  In.  Into  the  cis- 
tern to  prevent  cracks.  Cover  the  top  with 
two  limestone  flags,  6  In.  thick,  resting  on 
the  walls,  with  a  manhole  at  one  comer,  and 
so  cover  and  fit  the  whole  with  cement  that 
insects  or  surface  water  cannot  enter,  except 
through  the  leader  from  the  roof.  Cover 
the  manhole  with  a  flagstone,  cementing  it 
at  the  edges,  and  surround  It  with  a  brick 
wall  1  ft.  high,  which  cover  with  another 
flagstone,  making  air-tight  with  cement. 
thus  leaving  a  foot  of  conflned  air  and  ex- 
cluding frost.  Cover  the  upper  flagstone 
with  a  (oot  of  earth,  turf  it,  and  then  cover 
the  whole  cistern  with  earth. 

For  the  Alter,  construct  a  vertical  hollow 
cylinder,  2  ft.  Inside  diameter,  of  good 
weather  brick  laid  In  hydraulic  cement  and 
extending  from  the  concrete  bottom  to  the 
top  covering,  with  a  1-in.  air-hole  to  allow 


the  air  to  escape  as  the  cylinder  Alls  with 
water.  This  form  of  construction  resists 
any  sudden  pressure  of  water  against  the 
exterior  the  same  as  an  arch  does.  The 
water,  after  soaking  through  the  4  In.  of 
brick,  is  well  llltered. 

Make  the  overflow  from  the  cistern  so  as 
to  give  an  escape  for  the  flith  coming  from 


the  roof  and  thus  prevent  ne- 
ceSBity  of  frequent  cleaning. 
Let  the  leader  from   the  roof   : 
enter    at    onp    ^nd    and    1 
waste   pass    from    the    other.   >.^ 
Make  a  channel  of  5-ln,  tiles    1 
across  the  bottom,  beginning 
about  3   ft    from   where  the 
entering    i^-ater    strikes    the 
bottom  and  thence  by  a  brick 
flue.   4   by  <;   In.,   against   the 
side,  to  the  overflow  channel    | 
at  the  top,  which  should  have 
a  sharp  descent  through  tiles,  f^- 1 

terminating  In  a  4-ln.  galvan- 
ized pipe  with  a  self-acting  valve  at  the  bot- 
tom to  be  closed  when  no  water  Is  running. 
Cement  well  the  whole  channel  inside  the 
cistern. 

In  Fig.  2  the  cistern  for  holding  the  fil- 
tered water  Is  24  ft.  deep.  Arch  it  with 
brick  over  the  top,  starting  the  arch  6  ft. 
below  the  surface.  Make  the  cistern  that 
receives  the  water  from  the  roof  7  ft.  deep, 
placing  it  at  the  Bide  of  the  deeper  one.  and 
connecting  the  two  with  a  plpe-tlle.  Make 
the  filter  of  two  walls  of  brick  on  edge,  en- 
closing 2  in.  of  charcoal,  the  whole  In  a 
curve,  with  about  10  eq.  ft.  of  surface,  the 
water  to  pass  freely  through  the  brick.  The 
washings  from  the  roof  and  all  warm  rains 
are  turned  off  and  no  waste  pipe  is  re- 
quired, says  the  Country  Qentieman.  Use  a 
chain  pump  which  will  keep  the  water 
stirred.  Bricks  are  used  only  for  the  arcb 
at  the  top  and  the  cement  is  plastered  on 
the  smootb  BuTtticB  of  the  earth. 
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A  QUICK  REPAIR  FOR  LEAKY  PIPE 

Factories,  stores  and  other  bulldinga,  con- 
taining valuable  stock,  whicb  is  easily  dam- 
aged by  water,  etiould  be  equipped  wltli 
some  meane  for  stopping  leaks  In  steam 
pipes,  such  as  pinholes,  as  soon  as  discov- 
ered; otherwise  the  steam  and  fusty  water 
coming  from  the  pipe  may  cause  eipenslve 
loss  of  property. 

By  having  a  number  of  clamps  on  hand, 
as  shown  In  the  sketch,  a  temporary  repair 


pass  over  my  lines  abont  2  or  8  ft.  aborc 
tbem.  On  experimenting  witb  it  tartber  I 
found  tbat  by  cutting  ont  tbe  gronnd  at  one 
end  (I  have  a  metallic  circnit  to  use  In  case 
the  otber  should  fall)  and  connecting  it  so 
as  to  have  a  metallic  circuit,  tbe  Induction 
formed  from  the  electric  light  lines  would 
transmit  the   sounds  Just  as   well   as  the 

I  have  a  disc  record  pbonograph  whIcb  1 
play  over  the  line  every  evening.  I  take  tlie 
horn  off  and  hang  the  receiver  on  a  book 
which  holds  It  up  against  the  mouth  of  the 
leather  elbow.  On  connecting  It  up  (with 
tbe  ground  circuit  or  metallic)  the  music  is 
plainly  beard  at  tbe  otber  end. — Contributed 
by  Stewart  H.  Leland,  Lexington,  III. 


can  be  made  almost  Instantly.  These  clamps 
can  be  made  to  take  three  or  tour  different 
sizes  of  pipe,  and  are  used  in  connection 
with  small  sheet  steel  plates  and  rubber 
gaskets.  The  steel  plates  and  rubber  gas- 
kets should  be  about  1  In.  square  and  about 
I's-ln.  or  'A-ln.  thick.  To  atop  a  leak  place 
the  rubher  on  the  hole;  lay  the  piece  of 
steel  on  the  rubber,  and  apply  the  clamp, 
screwing  same  up  tight,  and  having  the  cen- 
ter of  the  screw  over  the  bole  in  the  pipe. 
Tbe  steel  pieces  should  be  bent  concave  to 
lit  the  pipe,  thus  making  a  tight  Joint. 

If  desired  the  clamp  may  be  left  on  the 
pipe  permanently,  I  have  two  of  these 
clamps  In  use  which  were  put  on  over  two 
years  ago. — Contributed  by  O.  C.  Pottorff, 
1310  N.  >;ch  St..  Springfleld,  lit. 

EXPERIMENTAL  TELEPHONE  LINE 

In  a  recent  Issue  of  your  magazine  I 
noticed  an  article  on  how  to  make  an  ex- 
perimental telephone,  using  the  earth  for  a 
battery.  A  few  Jays  ago  I  built  a  similar 
line  using  carbon  and  zinc  Instead  o(  water 
pipe  (or  the  ground  and  1  now  have  a  line 
running  over  to  our  neighbors  with  the  very 
best  results. 

I   noticed   tbat   about  five  o'clock   p.   m. 

each  day  a  peculiar  humming  noise  could  be 

heard  on  placing  tbe  receiver  to  the  ear,  and 

later  I  discovered  tbat  the  noise  was  caused 

'idnctloo  from  the  electric  wires  wblcb 


COMPRESSED  AIR  JAPANNINO 
MACHINE 

The  machine  about  to  be  described  Is  one 
which  could  probably  be  used  to  advantage 
In  all  factories  where  Japanning  la  done,  as 
by  Its  use  twice  as  much  work  can  be  turned 
out  and  many  articles  can  be  given  a  much 
more  even  coat  than  is  possible  by  the  dip- 
ping process,  or  by  hand  work.  It  is  espe- 
cially useful  for  round  or  cylindrical  work, 
but  can  be  used  (or  Japanning  any  article 
that  Is  not  too  large. 

A.  wooden  hood,  A    (see  sketch).   Is  Ie(t 


open  at  tbe  front,  and  Is  provided  with  k 
pipe  at  the  top  to  carry  away  the  tnm& 
Pour  glass  windows  are  made  in  ttaa  tO»-  ■■ 
one  or  more  electric  ll^ts  are  arm 
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as  to  illuminate  the  work.  A  vertical  shaft, 
B,  is  revolved  by  means  of  a  cord»  C,  which 
runs  to  an  electric  motor,  D.  The  shaft  is 
pointed  at  the  top  to  receive  a  flat  piece  of 
wood  for  holding  the  work,  nails  being 
driven  in  the  wood  to  accomplish  this  pur- 
pose. 

As  the  work  revolves  it  is  given  a  coat 
of  japan,  by  means  of  the  spraying  can, 
which  contains  the  japan  and  is  connected 
to  an  air  hos,e,  as  shown.  These  cans  can 
be  purchased  ready  to  use,  and  are  pro- 
vided with  a  special  compressed  air  nozzle, 
which  atomizes  the  japan  and  deposits  it  on 
the  work.  The  japan  used  for  this  purpose 
should  be  thinned  with  turpentine  before 
using,  as  it  would  otherwise  make  an  un- 
even coat. 

The  machine  should  never  run  more  than 
100  r.  p.  m.,  and  unless  the  work  is  very 
sm&ll  80  r.  p.  m.  would  be  better.  If  it  is 
run  too  fast  the  japan  will  be  thrown  off 
the  work  by  centrifugal  force.  About  30  lb. 
air  pressure  is  sufficient,  but  a  greater  pres- 
sure may  be  used  by  throttling  down  with 
the  valve. — Contributed  by  W.  J.  S.,  Ems- 
worth,  Pa. 

♦  •  ♦■ 

HOW  TO  MAKE  A  SMALL  TAP- 
WRENCH 


HAND-CUT    KEYWAYS    IN    PULLEY 

HUBS 


A  small  tap-wrench  may  be  made  of  two 
pieces  of  pipe,  a  T  fitting  and  two  bolts. 
On  one  end  of  a  piece  of  %-in.  pipe.  A,  cut 
a  standard  thread  and  file  a  ^-in.  machine 
bolt,  B,  to  fit  it  snugly.  Then  file  the  head 
of  the  bolt  to  go  inside  the  %-in.  T,  indi- 
cated by  D.  Pile  a  groove,  C,  in  the  top  of 
the  head.    Screw  this  pipe  into  the  T  tightly. 

On  a  similar  piece  of  %-in.  pipe,  E,  cut  a 
long,  loosely-fitting  thread  and  stick  a  %-in. 
bolt,  F,  into  the  end.  This  bolt  should  fit 
loosely,  so  it  will  remain  stationary  while 
the  handle  is  being  turned  to  tighten  the 
wrench.  Cut  a  groove,  G,  in  this  bolt,  also. 
The  tap  is  inserted  in  the  third  opening  of 
the  T  and  is  held  firmly  when  the  loose 
handle  is  screwed  up. — Contributed  by 
Homer  Keesling,  Eden  Vale,  Cal. 


The  following  method  of  cutting  keywajrs 
in  pulley  hubs  by  hand  was  resorted  to  by 
a  correspondent  of  the  American  Machinist 
who  had  a  job  that  could  not  be  done  on  a 
slotter. 

A  piece  with  a  flange  at  one  end  was 
forged  and  turned  to  size;   the  slot  was  then 


planed,  at  an  angle  or  taper  and  a  wedge 
piece  was  made  with  a  gib  head  having  in  it 
a  slot  through  which  passed  a  stud,  the 
other  end  of  which  was  tapped  into  the 
flange  on  the  first  piece  mentioned.  The 
stud  was  provided  with  a  nut  which  held 
the  gib  wedge  in  place,  while  the  drift  or 
broach  was  driven  through.  The  taper  of 
the  wedge  was  made  to  suit  the  taper 
wanted  in  the  key  seat.  By  turning  the  nut 
on  the  stud  at  each  cut  made,  the  feed  was 
obtained. 

♦  ♦  ♦ 


A  PATTERNMAKER'S  KINK 


Patternmakers  and  other  wood  workers 
know  how  difficult  it  is  to  plane  a  small 
block  of  wood  without  rounding  the  edges. 
A  good  way 
to  avoid  this 
trouble  is  to 
fasten  the 
plane  in  the 
vice  instead  of 
the  wood.  The 
plane  should 
be  fastened  in 
an  inverted 
position,  and  the  work  can  then  be  rubbed 
on  the  surface  as  shown.     In   this  way  a 
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r{4od  tnji^  EijrfarA  to  the  «xact  dliiiiHisfoiia 
mar  be  <>l>Uilne<l.  a«  the  work  is  alwara 
vImIIiI*  ftDd  tlift  "jrnen!  ire  not  roundrf  In 
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1^ 


When  steel  la  heated  red  hot  asd  th^ 
plttBsed  Into  water,  the  lapld  contractloB 
Bometlniea  canaea  It  to 
crack.  Thta  1«  eapecially 
tme  of  art]  del  harins 
small  projections,  or  parts 
of  different  thicknesaea. 
To  avoid  this  dlfflcnltr 
a  correspondent  of  the 
American  Blacksmith  i 


the 


of 


THi-  SMALLEST  BOOK 


1)1  l1liiHtrntr>i],  too, 
ItiiiiiKh,  fiK  will  be 
ciliHc-rv<-il,  till-  little 
voliiina  iH  Hi'tircL-Iy 
'"■i.vt  thnn  a  roan's  thumb  nail, 
■mall  boi  with  a  flaaa  lid. 


qiumtltr  of  oti  on  the 
surface  of  the  water,  as 
shown  In  Fir.  1.  This 
being  a  poorer  conductor 
of  heat  than  the  water, 
does  not  chill  the  steel  bo 
sudden  If,  and  prepares  It 
for  the  water  or  brlae 
below. 

It  Is  sometimes  desir- 
able to  harden  only  the 
surface  of  a  piece  of  steel 
and  leave  the  Interior 
lough.  To  do  this  a  bath 
1h  constructed,  with  a  par- 
tition extendi  HE  below  the 
surface  of  the  water  or 
brine,  as  shown  ia  Fig.  !. 
This  compartment  Is  filled 
with  oil.  and  the  object  to 
be  hardened  Is  fastened  to 
a  piece  of  Iron,  bent  In  the 
form  of  the  letter  J.  as 
shown.  The  steel  may 
then  be  passed  from  the 
water  to  the  oil  without 
exposing  It  to  the  air.  Lin- 
Heed  oil  Is  generally  used 
for  this  purpose,  although 
lard  oil  and  sperm  oil  are 
sometimes    sul>8tltu ted. 

The  baths  shown  In  Figs.  3  and  4  are  the 
ones  generally  used  when  it  la  desired  to 
keep  the  contents  agitated.  This  Is  very 
necessary  for  large  work,  as  the  hot  steel 
lorniH  Htenm.  which  collects  in  some  place.-i 
anil  leaves  other  portions  exposed  (o  the 
brine.  Thin  remilts  In  uneven  cooling,  which 
should  always  be  avoided,  as  It  leaves  the 
steel  softer  In  some  places,  and  often  cracks 
the  work. 


To  tree  lampblack  of  grease,  sars  Uw 
Master  Painter,  saturate  It  with  alcohol  and' 
then  set  fire  to  it  The  pure  carboB,  oolj, 
will  remain. 
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SHOP  NOTES 


A  HANDY  HOLDER    FOR  LOOSE 

SHINGLES 


In  shingling,  where  the  roof  is  sheathed 
tight  and  especially  at  the  top  in  putting  on 
the  last  rows  of  shingles  a  shingle  holder 


Holder  for  Loom  Shingles 

for  loose  shingles  will  be  found  a  decided 
convenience.  The  holder  is  made  of  %-in. 
steel  pump  rod  and  has  sharp  hooks  which 
can  be  set  anywhere  on  the  roof  or  hooked 
over  the  comb.  A  half  dozen  of  these  hold- 
ers, says  the  American  Carpenter  and 
Builder,  will  be  plenty  for  anyone. 

»  •  ♦ 

DRILLING   HOLES  IN  VERTICAL 

COLUMNS 


For  drilling  holes  in  vertical  iron  or  steel 
columns  try  the  following  method: 

Obtain  an  ordinary  pipe  hanger,  which  is 
made  in  two  parts  and  so  constructed  that 


the  ends  do  not  meet,  and  clamp  it  to  the 
column  as  shown.  Place  a  1-in.  steel  rod, 
2  ft  long  and  having  an  eye  in  one  end, 
between  the  two  clamp  bars  and  pass  a  bolt 
through  the  clamp  bars  and  the  hole  in  the 
end  of  the  rod. 

Place  a  square  wrought-iron  rod,  1  in. 
thick,  with  an  eye  in  one 'end,  on  the  hori- 
zontal bar  as  shown,  says  the  Engineer. 
Then  put  the  ratchet  in  place  and  by  mov- 
ing the  vertical  bar  nearer  the  column,  the 
ratchet  may  be  used  to  drill  a  hole  of  what- 
ever depth  desired. 

♦  •  ♦ 


HOW  TO  MAKE  A  STEAM  TRAP  OP 
PIPE  FITTINQS 


To  make  a  steam  trap  of  old  pipe  fittings, 
get  a  cast-iron  pipe  2  ft  long,  cap  it  at  both 
ends,  A  and   E,  then   drill  and   tap  holes 


Ti  DriB  a  Hol0  of  Any  Depth 


Home-Made  Trap 

opposite  each  other  for  the  pipe,  B  and  C. 
The  inlet  is  at  B  and  the  outlet  at  C.  On 
to  pipe  C,  which  should  have  an  extra  long 
thread,  screw  an  old  globe  valve,  D,  having 
previously  removed  the  threads  from  the 
spindle  of  the  same. 

Attach  a  float  ball  to  the  spindle  as 
shown.  Valve  F,  says  the  Engineers*  Re 
view,  is  to  drain  the  trap  when  necessary. 
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It  valve  D  Is  properly  connected,  very  little 
packing  need  be  used  on  the  spindle,  ae  the 
pressure  will  tend  to  close  tbe  valve.  The 
trap  iB  for  low  pressure.  When  It  fills  with 
water  the  float  will  rise  and  so  let  the 
water  out. 

tfOME-MADE   WATER    RESISTANCE 

A  portable  home-made  water  resUtaace  for 
testing  purposes  was  made  In  the  electrical 
repair  shop  of  the  street  railway  at  Lansing, 
Mich.  The  Street  Railway  Review  describes 
the  device.  By  reference  to  the  accompany- 
ing Illustration  It  will  be  noted  that  this 


Uto 


!-MBde  Water  Rh«>Ut 


water  resistance  consists  of  a  small  barrel 
or  keg  to  the  sides  of  which  are  fastened 
vertical  2x2-]n.  wooden  posts.  Near  the  top. 
these  posts  are  pierced  by  a  horlcontal  shaft 
atted  with  a  crank  at  one  end.  On  this 
shaft  Is  wound  tbe  rope  which  supports  an 
lonrnsl  braes  used  for  making  electrical 


contact  with  the  water  in  tb«  bamL  By 
means  of  a  flezlhle  cable  this  piece  of  btan 
Is  electrically  connected  to  a  porcelain  con- 
nection socket  fastened  to  the  trwneworit 
holding  the  small  wlndlaaa.  A  suitable  plug 
with  a  flexible  cable  completes  the  circuit 
between  the  porcelain  connection  block  and 
the  source  of  current.  The  cable,  from  a 
plate  Immersed  at  the  bottom  of  the  Inside 
of  tbe  barrel.  Is  brought  through  a  wooden 
bushing  driven  tightly  Into  the  bung  hole. 
This  cable  Is  of  suflUclent  length  to  connect 
with  an  ammeter  or  other  Instrument  in  the 
circuit  with  the  colls  to  be  tested. 


WHEAT  BIN  THAT  WILL  NOT  LEAK 

A  form  of  wheat  bin  which  may  be  made 
large  or  small,  built  of  any  size  lumber  and 
win  never  leak  Is  shown  In  the  illustration 
from  the  American  Miller. 

Build  the  hopper  ffrst    Put  in  the  ratters. 


■Lcakabk  Wheat  Bio 


then  floor  them,  running  the  flooring  crosn- 
wiae  and  having  It  extend  out  past  where 
tbe  studding  wilt  be.  Cut  the  studding  on 
a  bevel  to  flt  the  hopper.  Tne  sketch  Is  an 
end  view. 


HOW  TO  LENOTHEN  A  SPRING 

This  is  a  simple  matter,  but  often  very 
convenient.  Drive  wedges  in  between  the 
colls,  and  before  taking  the  wedges  out. 
drive  wire  nails  in  between  the  coils.  Then 
place  the  spring  where  it  is  to  be  used,  says 
the  Engineers'  Review,  and  drive  out  the 
nails.  letting  the  tension  come  on  the  spring. 
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RAPID  MBTHOD  FOR  MAKINQ  RINGS 

HaTing  had  occaaloa  to  make  a  large 
niimlvr  of  brass  wire  rings,  I  found  the  tol- 
lowing  method  the  quickest  and  best:  The 
wire  to  be  made  Into  rings  was  first  made 
into  springs,  which  were  then  cut  along  one 
side,  thus  terming  as  many  rings  as  tbers 
were  colls   In  the  spring.    As  the  springs 


were  wound  with  the  colls  touching  each 
other,  the  elasticity  at  the  wire  brought  the 
ends  ol  the  rings  opposite  each  other,  thus 
doing  away  with  any  offset  at  the  Junction. 

To  cut  the  rings  I  used  a  very  thin  cir- 
cular saw,  fastened  to  an  arlmr  and  used 
in  a  iHtbe.  Then  I  fastened  a  piece  of 
brasB  tubing  In  the  tool  post,  by  means  of  a 
stralght-tall  dog,  and  fed  the  colls  through 
by  hand,  running  the  lathe  baciiwards  at 
high  speed.  In  this  way  1  cut  over  2,000 
an  hour,  the  rin^  dropping  out  of  the  end 
of  the  tube,  as  shown  In  the  sketch. 

There  are  many  methods  of  making  wire 
Into  springs,  and  any  device  which  makes 
good  cloBe  wound  springs  will  do,  but  for 
this  particular  purpose  I  have  found  the  fol- 
lowing method  very  satUfactory:  The  wire 
is  wound  on  an  arbor  In  a  lathe,  and  Is  fed 
through  two  pieces  of  wood  held  by  the  tool 
post.  The  pieces  of  wood  should  be  clamped 
together  so  that  the  friction  will  draw  the 
wire  out  perfectly  straight,  and  the  tool 
post  should  be  fed  by  the  screwKruttlng  at- 
tachment of  the  latbe. — Contributed  by  A. 
W.  Griggs,  95?  Market  street,  Kenosha.  Wis. 

WATERPROORNO  FOR  CEMENT 
BLOCKS 

Share  \i  lb.  castlle  soap  into  1  gal.  water; 
let  dissolve,  but  do  not  make  a  suds.  Apply 
It  while  boiling  hot  to  the  surface  of  the 
blocks,  using  a  brush.  After  the  soap  wash 
dries  apply  a  lukewarm  solution  of  ^  lb. 
powdflred  alum  In  4  gal.  water.  Two  appU- 
CBttona,  says  Cement  Era,  will  close  all  pores 
■nd  makfl  a  perfect  weterprooOng. 


HOW  TO  MAKE  A  WATER  AIR 
COMPRESSOR 

In  an  establishment  consuming  an  average 
of  25,000  gal.  of  water  per  day,  drawn  from 
the  city  mains  through  a  l>^-ln.  pipe  under 
an  average  pressure  of  60  lb.  and  discharged 
Into  tanks  of  1,000-gal.  capacity  each,  the 
water  was  made  to  supply  all  the  com. 
pressed  air  required  for  several  machines, 
thus  doing  away  with  the  expense  of  oper- 
ating an  air  compressor.  The  system  was 
arranged  as  follows: 

A  tank.  A,  of  1,000-sal.  (133  cu.  ft.) 
capacity  was  placed  over  the  water  tank 
room,  and  another  tank,  P.  of  66  cu.  ft. 
capacity  was  placed  below  tank  A.  in  the 
water  tank  room  and  the  piping  was 
arranged  as  shown. 

To  operate,  the  handle  of  the  three-way 
cock,  C,  is  given  a  one-eighth  turn,  causing 
the  water  to  flow  from  the  wat3r  main  into 
tank  A,  until  the  Aoat  valve  closes  and  in 
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Compreutaf  Air  by  Water  Power 

turn  discharges  the  corresponding  volume 
of  air  through  check  valve,  E,  into  tank  P. 
The  handle  of  the  three-way  cock  1h  then 
turned  to  its  natural  position,  when  thc> 
water  flows  from  tank  A,  to  the  water  tank 
and  in  turn  draws  In  air  through  check 
valve,  G,  ready  for  another  filling. 

In  flittng  tank  A  with  1,000  gal.  ot  water 
133  cu.  ft.  of  free  air  Is  compressed  in  tank 
P,  to  about  2  lb.,  says  a  correspondent  of  the 
Engineers'  Review,  snd  by  using  25,000  gal. 
of  water  per  day  It  etguals  25  nitings  or  the 
displacement  of  3,325  cu.  ft.  ot  free  air  com- 
pressed to  about  50  lb.  pressure  per  square 
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Inch  deducting  neceaaarr  loueB.  TbU  air  la 
drawn  out  o(  tank  P,  through  a  rednclng 
valve,  H,  under  the  deaired  preaaure. 


HOME-MADE    QASOLINE     BRAZING 
TORCH 

A  gasoline  brazin;  torch  which  faatena  to 
the  wall  In  front  of  the  work  beach  and 
Bwlaga  back  out  of  th«  way  when  not  In 
use,  may  l>e  made  as  follows: 

Thread  liotb  endd  ol  a  2-ft.  length  of  Mn. 
gna  pipe     In  a  2-ia.  cap  drill  a  hole  to  re- 


^?^ 


Fulco*  to  Wall  In  Froot  ol  Work  Beach 


HOW  TO  MEND  OLD  SACKS 

Tnm  the  aacka  and  shake  tbem  welL  Hake 
some  good  paste  and  applr  It  around  tlw 
rent,  nalng  a  bnali.  Corer  ttas  r«nt  with 
a  piece  of  cloth,  aays  the  American  Hlller, 
amooth  It  on  with  the  hand  and  your  patch 
1b  complete. 


OAS  BAQ  PORSTOPPINQ  MAINS 

Flow  of  gaa  from  the  main  can  be  atopped 
by  means  of  the  gas  bag  llluatrated,  a  de- 
vice much  used  by  gas  lltten.  To  make  the 
bag  use  common  bed  sheeting,  catting  It 
m  In.  larger  than  the  circumference  of  the 
pipe;  sew  It  up,  turn  It  inside  out  and  then 
'  dip  it  in  linseed  oil  ao  It  wilt  hold  water. 

Put  the  bag  over  the  hock.  A,  and  put  It 
Into  the  pipe,  then  remove  the  hook  and 
fasten  the  mouth  of  the  bag  to  a  ?i-ln.  pipe 
aa  Indicated.  Support  this  %-ln.  pipe  br  a 
stake  driven  into  the  ground.  Pour  water 
through  the  ?i-in,  pipe  Into  the  bag  until  It 
la  full  and  stops  the  flow  of  gas. 

To  remove  the  bag  grasp  It  at  the  mouth 
with  one  hand  and  wltb  the  other  pull  out 
the  '!4-In.  pipe.  Pull  alowly  on  the  bog,  thus 
forcing  It  to  the  inner  or  top  enrface  of  th« 


celvo  ft  HlnKlo  tubo  lilfyclo  valve,  V;  drill 
nmillMT  luilo  iiiirl  lap  II  t«  m'clvo  a  M-lii- 
pllic,  (',  f.  111.  I»nK.  "II  whkh  wi'lj  a  I'lece 
ot  iron  tij  fiinn  a  tianillc  ur  T  for  con- 
vi'iilcnie  In  n-plmlng  the  picco  after  filling 
the  tank  liy  way  of  tlio    flppod  hole. 

Kit  llip  L'-ln,  cap  on  the  top  of  the  2-in. 
pipe,  lirlll  ami  tap  the  cap  for  the  bottom 
for  [i  U  In-  P'l'c.  O,  2VJ  ft.  long  and  threaded 
at  Iwlli  ciulH.  Mnhe  tlie  burner  of  a  piece 
of  liliyrli^  inliint;,  Hayn  tlio  American  Ma- 
chhilsl.  with  !i  Ml.  Icnisth  of  Bmall-slzcd  PiP" 
tublne  cDiliil  around  It.  An  angle  valve  at 
CI  controls  the  snpiily  ot  oil  to  the  burner. 
The  arriiugement  of  the  burner  causes  a 
continuous  grnorntlon  of  gas  by  the  blast. 
Make  n  hole  not  larger  than  a  ptn  prick  In 

he  cap.  T.  nt  the  end  ol  the  coVVei  tal*.     ^^^^  ''^^t  ;*!!'*  ""*  ■""*"•  " 
kateak  bicycle  pump.  3.  to  fte  traW  V"*     4.-i«^--M^W^.'-*vWv»«* 


Slop-Bag  tor  Ou  If 

nusing    the    water    to    run  on!- 

3  lb.  can  be  created  on  tbe  Uf. 

depending  on  the  height  of  the  water  ra!- 

umn,  13  seconds  being  necessary  to  inHit 

the  bag  and  cut  ofF  the  flow  of  gas. 

8-ln.  main,  use  a  1MB.  bffi 
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TANK   ALARM    FOR  LOW   WATER     FASTENING  LINE  WIRE  TO  TREES 


In  a  water  supply  system  where  the  tank 
is  located  a  distance  of  two  miles  from 
the  pumping  station,  and  where  there  is  an 
alarm  to  notify  when  the  tank  is  full,  but 
none  to  tell  when  it  is  empty,  a  correspon- 
dent of  the  Engineers'  Review  installed  a 
device    as    follows: 

A  is  a  water  pressure  gauge  and  B  is 
the  pointer.  An  insulated  wire  runs  from 
the  battery,  C,  to  and  through  a  hole  in  the 
top  of  the  gauge  shell.  A  bare  end  extends 
down  low  enough  to  allow  the  pointer  to 
form  a  contact.  This  causes  a  current  to 
flow  from  the  batteries  through  the  wire  to 
the  hand  of  the  gauge  and  to  the  bell  by 
means  of  the  wire,  E,  which  is  fastened  to 
the  case  of  the  gauge,  by  either  soldering, 


Tdto  When  Tank  U  Empty 

or  with  brass  or  copper  screw.  The  switch 
is  for  cutting  out  the  bell  when  the  water 
pressure  is  low  enough  for  the  pointer  to 
hit  against  the  end  of  the  wire. 


♦  ♦  ♦■ 


HOW  TO  TEST  A  SQUARE 


Draw  any  line  (A-B)  with  any  radius  and 
use  any  point  on  the  line  as  the  center,  C, 
describing  a  semi-circle,  a  c  b.  If  the  square 
is  a  true  right  angle,  says  the  Metal  Worker. 
one  arm  should  meet  the  diameter  at  b,  the 
other  arm  at  a,  and  the  corner  come  directly 


Tettliig  m  Square 

on  the  circumference  at  c.  If  the  test  is 
carefully  made  any  Inaccuracy  in  the  square 
may  be  detected. 


Where  it  is  impossible  to  set  poles  for  a 
rural  telephone  line,  a  good  method  of  fast- 
ening the  wire  to  the  trees  is  as  follows: 


Hinge  for  Fasteniag  Line  Wire 

Take  a  hinge  (the  longer  the  better  and 
safer),  nail  it  to  a  limb  as  illustrated.  Twist 
the  tip  one-fourth  turn  and  bolt  a  porce- 
lain button  to  it,  to  which  button  fasten 
the  wire.  When  the  motion  of  the  tree  is 
parallel  with  the  line,  the  wire  will  give 
and  when  it  is  at  right  angles  with  the 
line,  the  hinge  will  take  up  the  motion  and 
prevent  the  wire  breaking. — Contributed  by 
F.  W.  Mintzlaff,  Grafton,  Wis. 


"♦—•-♦" 


HOME-MADE  POST  AUQER 


For  the  auger  use  a  piece  of  3x^-in.  soft 
steel  ZV2  in.  long.  Cut  it  as  shown;  sharpen 
the  wings,  A  A.  not  attempting  to  finish 
the  spur.    Then  forge  a  handle  hole  in  one 


Good  Post  Aug^er 

end  of  a  piece  of  %-in.  round  stock  30  in. 
long;  weld  this  piece  to  the  auger  lilade, 
heat  the  blade  and  twist  it  in  the  vise  (to 
the  left).  Finish  up  the  cutting  edges  over 
the  horn  of  the  anvil  and  make  a  square 
point  of  the  spur.  A  correspondent  of  the 
American  Blacksmith,  who  has  made  fifty 
augers  of  this  kind,  finds  them  very  satis- 
factory. 
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METHOD    OP    MENDING    CIRCULAR 

SAW 


Do  not  throw  the  cracked  circular  saw 
into  the  junk  heap,  make  it  as  good  as  new 
by  the  following  method: 

Drill  a  %-in.  hole  at  the  crack  near  the 
teeth  and  another  hole  at  the  end  of  the 
crack.  Countersink  the  hole  near  the  teeth 
on  both  sides  and  insert  a  rivet  very  neatly, 


Repair  for  Cracked  Saw 

finishing  the  heads  of  the  rivet  down  even 
with  the  saw  blade.  Should  the  crack  be 
an  extra  long  one,  says  the  American  Black- 
smith, two  rivets  may  be  necessary. 

♦  ♦  ♦ 

QAS  STOVE  FOR  WORK  BENCH  USE 


This  handy  device  for  heating  soldering 
irons,  etc.,  is  made  of  a  piece  of  %-in.  gas 
barrel,  8  in.  long.  Cap  one  end  and  to  the 
other  fit  a  reducing  socket  having  a  short 
length  (2^2  or  3  in.)  of  ^-in.  barrel  in  its 
smaller  end.  The  outer  end  of  this  %-in. 
barrel  should  take  the  rubber  tube,  the 
inner  end  being  reduced  by  forging  to  leave 
a  small  hole  as  indicated  by  the  dotted 
lines. 

Cut  an  aperture,  to  admit  air,  on  the 
'G-in.  barrel  as  close  to  the  reducing  socket 


j\c^ 


Gas  Stove  for  Work  Bench 

as  convenient  and  at  the  cap  make  four 
rowa  of  holen  to  allow  the  air  to  escape. 
'^^.rew  in  four  pins  y^  in.  in  d\ame\At  \a 


serve  as  legs,  says  the  Model  Engineer. 
Lfondon.  Provide  a  sheet  iron  box  to  stand 
on  the  bench  to  retain  the  heat  and  a  bar 
of  %-in.  ronnd  iron  across  the  interior  to 
support  the  soldering  irons. 

•  •  ♦ 


PRBVBNTINQ  BLISTERS  IN  PHOTO- 
GRAPHS 


Blisters  in  photographic  prints  or  plates 
are  frequently  ascribed  to  the  hot  weather, 
though  they  sometimes  develop  in  cold 
weather,  to  the  mystification  of  the  ama- 
teur. 

The  cause  is  the  difference  in  temperature 
between  the  atmosphere  and  the  baths  .used 
in  developing. 

In  summer  one  will  work  along  with  the 
atmosphere,  wash  water  and  toning  bath 
high  but  uniform,  and  then  plunge  the 
prints  in  a  fresh  hypo  bath  that  has  become 
as  cold  as  ice  owing  to  the  fall  in  tempera- 
ture which  always  results  when  hypo  is  dis- 
solved in  water.  The  result,  says  Camera 
Craft,  is  a  case  of  blisters.  And  the  same 
result  may  be  accomplished  in  winter, 
merely  by  having  one  of  the  baths  much 
colder  or  warmer  than  the  others. 

♦  •  ♦ 


WHEEL  FOR  LAYING  OUT  ORCHARD 


This  device  is  made  of  two  lx4-in.  boards, 
10  ft.  long,  and  an  old  wheelbarrow  wheel. 
Establish  base  lines  on  the  orchard  ground 


For  Laying  Out  an  Orchard 

when  it  is  ready,  then  draw  the  wheel  from 
one  tree  point  to  a  point  at  the  opposite 
side  of  the  field  and  so  back  and  forth  un- 
til the  ground  is  marked  one  way.  Then 
mark  it  the  other  way  and  where  the  wheel 
marks  cross  is  the  place  for  a  tree.  Dig  a 
hole  there,  says  the  Rural  New  Yorker,  and 
set  the  tree  on  a  line  each  way  with  the 
marks.  By  this  method  every  tree  will  be 
exactly  in  line. 

♦  •  » 


Nitric  acid   of  1.2  specific  gravltar  wfU 
darken  cherry.     Let  stand  12  ]ioiii% 
^«^  qTL  \}^^  %&.ll  and  dry. 
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lintNlNa  A  FLYWHEEL 

This  device  la  similar  to  one  described  In 
our  April,  1906,  number,  but  Is  for  moving 
)L  heavier  machinery  load.  To  prevent  the 
grip  on  the  wheel  from  allpplng  the  Inside 


Device  tor  Tnrniag  Hovy  Wbael 


which  hold  the  receivers.  When  the  hook 
Is  down  it  closes  the  circuit  at  the  lower 
contact  and  brings  the  bell  In  circuit,  and 
when  It  Is  up  It  toui^bes  the  upper  contact 
and  connects  the  itcelver.  When  either 
push  button  la  preused  both  liellB  ring,  as 
they  are  In  multiple  with  both  sets  of  bat- 
By  connecting  the  bells  and  receivers 
in  this  manner  only  two  line  wires  are 
necessary,  and  It  a  ground  connecUon  is 
used,  only  one  wire  will  be  needed. — Con- 
tributed by  Richard  E.  Jenneaa,  KIrkwood, 
Missouri. 


TO    REPAIR  A  GAS-HOLDER    LEAK 


Jaw  of  the  wrench  was  turned  In  a  lathe  and 
an  eccentric  cam.  A,  with  a  short  lever,  B, 
made.  When  the  long  arm  Is  raised,  tbe 
full  throw  ot  the  eccentric  is  turned  against 
tbe  Inalde  of  the  rim  of  the  wheel,  holding 
the  Jaws  of  the  starting  device  flrmly.  With 
tble  device  the  engine  cannot  be  turned 
backward  unless  the  device  is  anchored  to 
the  floor.  One  man  is  required  to  adjust 
the  eccentric,  which  is  detachable,  and  an- 
other to  manipulate  the  long  lever. 

A  cotreepondent  of  the  Engineers'  Re- 
view, who  uses  this  method  ot  starting,  has 
a  rope  transmission  with  13  grooves  for  1^- 
In.  rope,  and  to  protect  the  metal  between 
them,  he  Inserted  a  copper  plate,  long 
enough  to  lap  three  grooves,  under  tbe  Jaw 
of  the  wrench. 


File  a  %-ln.  bolt  flat  4  or  E  threads  from 
tbe  end  and  drill  a  small  hole  through  tbe 


HOME-MADE  BATTERY^IALL  TELE- 
PHONE 

The  wiring  and  connections  of  two  bat- 
tery-call telephones  are  shown  In  tbe  accom- 
panying sketch.  No  transmitters  are  used, 
the  receivers  being  used  for  that  purpose, 
and  the  receivers  and  bells  are  thrown  in 
and  out  ot  circuit  by  means  of  the  hooks. 


HOLClbBC 


end.  Fasten  a  wire  In  the  hole,  string  a  bar 
on  the  wire  and  place  tbe  whole  on  tbe 
Inside  of  the  bolder,  as  Illustrated.  Use  a 
steel  plate  and  nut  on  the  outside  and  make 
the  Joint  with  red  lead. 

HARDENINO  DRILLS  FOR  GLASS 

Prepare  a  solution  of  sine  dissolved  to 
saturation  in  muriatic  acid,  says  Machinery, 
and  reduce  by  adding  an  equal  quantity  of 
water.  Dip  the  drllla  in  this  and  use  wlth- 
vit  temQertai, 
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PORTABLE  LATHE  FOR  MACHINE       THE  TWEEZERS   FOR  PICKING  UP 
SHOP  SMALL  ARTICLES 


A  portable  lathe  la  one  of  the  conrenlenceB 
used  In  the  Columbus  (Ohio)  shops  of  the 
Pennsylvania  Unes.  A  amall  motor  is  ap- 
plied to  an  ordinary  16-ln.  lathe,  as  shown 
In  the  Illustration.  By  the  arrangement  of 
the  switches  either  120  or  240  toUs  can  he 


Lay  the  object  on  the  back  of  the  band— 
usually  cleaner  than  the  palm — and  then 
pick  It  up  with  the  tweeaers.  In  tbts  war. 
the  tool  gets  a  good  grip  on  the  object, 
such  as  a  screw  or  pivot,  says  HachlBer?, 
and  Is  not  so  apt  to  slip. 


used.    A  small   amount  of  field   reslBtance 
gives  a  considerable  range  of  speed. 

This  lathe  can  be  moved  about  convenient 
to  whatever  engine  is  being  served.  It  Is 
provided  with  two  boohs  by  which  it  can 
be  picked  up  by  an  overhead  crane  and 
placed  wherever  desired.  There  Is  a  com- 
bined clutch  and  brake  provided  with  the 
handle,  convenient  to  the  operator,  SO  that 
when  the  clutch  is  thrown  out,  the  brake  Is 
applied,  stopping  the  lathe  spindle  hut  al- 
lowing the  motor  to  run.  In  callperlng 
holes  for  bolts  the  portable  lathe  has  re- 
duced the  expense  40  per  cent  in  the  time 
It  saves. 

Aluminum  cannot  be  successfully  soldered. 
tlolea  may  be  filled  with  solder,  hut  two 
tBpante  pieces  cannot  be  soldered  together. 


PROTECTING  WAX  FINISH 

Every  drop  of  water  allowed  to  fall  on 
wax  finish  will  leave  a  white  spot.  Try  pro- 
tecting the  wax,  suggests  the  Master 
Painter,  with  a  coat  of  the  following:  Zan- 
zibar copal  varnish,  6  parts;  boiled  oil,  S 
parts;  turps,  10  parts,  all  by  weight.  lUx 
together  well  and  apply. 

REMOVING  BROKEN  STUD  BOLTS 

Drill  a  hole  In  the  bolt,  being  careful  not 
to  drill  too  small.  Then  drive  a  square  utU 
set  or  any  square  tool  into  the  bolt  nA 
screw  It  out  with  a  wrench.  TUi  mttol 
Is  easy  and  rapid.— Contrllnitad  Igp  Ok  !• 
Hitchetl.  Temple,  Tezu, 
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CEIUNQ  FAN  MADE  OF  PIPE 
FITTINOS 

A  celllag  fan  coats  from  f6  to  132.25; 
here  is  one  made  of  pipe  fittings  at  a  total 
coat  of  99  cents  and  which  works  to  perfect 
satiBfBct].]n.  The  parts  required  and  their 
cost  are:  Tvo  drilled  flanges,  A,  10  cents; 
6-ln.  puller,  B,  26  cents;     Vj-ln.   pump  rod, 


CaWag  Pm  TtaM  CmU  9«  C«nU 

0,  S  cents;  cross,  D,  4  cents;  two  nipples, 
E,  i  cents;  two  elbows,  F,  6  cents;  '^-In. 
pipe,  O,  10  cents;  %zi^>in.  reducer,  H,  3 
cents;  ^-In.  tee,  J,  4  cents;  two  couplings, 
K,  with  male  connections,  9  cents;  tan 
blades,  L,  made  of  %-in.  pine,  16  cents. 
The  f&n  should  be  mounted  IV^.  ft  from  the 
floor  and  the  pulley  connected  by  belt  as 

1  haye  made  several  of  these  fans,  paint- 
ing and  gilding  them,  so  that  they  compare 
favorably  with  factory-made  ones  In  every 
way. — Contributed  by  Ora  S.  Harmas,  Fennl- 
more,  Wis. 

PROTECTION  FOR  HITCHINQ  POSTS 

Most  horses  seem  to  take  particular  de- 
light in  chewing  up  hitching  posts  if  made 
of  wood  and  unpro- 
tected, but  when  cov- 
ered  with  tin  wash- 
ers fastened  by  nails 
as  shown  In  the 
sketch,  the  most 
voracious  animal 
will  soon  retrain 
from  this  pastime. 

The  tin  washers 
referred  to  are  the 
kind  generally  used  by  roofers  in  laying 
ptper  roofing  and  can  be  fastened  with  ordi- 
uiT  «teel  wire  nails.— Contributed  by  Stoke 
Bfatardi,  SanU  Clara,  CaL 


HOW  TO  MAKE  A  SHAFT  HANGER 


Almost  any  machinist  who  has  a  forge 
can  make  a  good  hanger,  which  will  have 
all  the  adjustments  found  In  an  Improved 
ball  and  socket  hanger. 

A  piece  of  wrought  iron,  about  ^  in. 
by  3  In.  for  ordlDsry  size  shafting,  is  bent 
to  the  shape  shown  In  Fig.  1,  it  a  drop 
hanger  Is  desired,  and  if  a  post  hanger  la 
to  be  made,  the  Iron  frame  can  be  of  the 
form  shown  In  Fig.  2.  A  side  view  of  the 
drop  hanger  is  shown  in  Fig.  3. 

In  making  a  drop  hanger,  a  piece  of  iron 
like  that  used  In  the  frame  is  bent  over  at 
the  ends,  as  shown  at  A,  Fig.  1.  and  fastened 
by  means  of  %-ln.  bolts,  B,  The  center  Is 
tapped  for  a  %-ln.  set  screw,  C,  which  la 
directly  over  a  similar  set  screw  in  the 
frame.  Both  set  screws  are  provided  with 
Jam  nuts  so  that  they  may  be  held  from 
turning  after  being  adjusted. 

The  bearing  consists  of  a  piece  of  common 

Iron  pipe,  D,  equal  In  length  to  four  times 

the  diameter  of  the  shaft  and  countersunk 

opposite  sides  at  the  center  to  receive 


the  set  screws,  C.  A  hole  should  be  bored 
through  the  pipe  near  each  end  to  allow 
'  pouring  the  babbitt.  To  do  this  make  two 
pieces  of  wood  as  shown  at  A,  Fig.  4.  and 
slip  one  over  each  end  of  the  pipe  with  the 
shaft  in  the  center,  thus  leaving  a  space,  B, 
to  receive  the  babbitt.  Thoroughly  smoke 
or  chalk  the  shaft  to  prevent  the  babbitt 
from  shrinking  on  It.  and  If  the  inside  of 
the  pipe  Is  very  smooth  make  a  number  of 
grooves  with  a  cape  chisel. 
.  In  fastening  up  the  hanger  make  the 
hole  E  (Fig.  1)  somewhat  larger  than  the 
boltc,  F.  This  allows  lateral  adjustment  of 
the  hanger.  The  vertical  adjustment  can  be 
obtained  by  the  two  set  screws,  and  if  one 
end  of  the  bearing  should  be  a  little  ' 
high.  It  can  be  lowered  by  looaenl&f 
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bolts,  B.— Contributed  by  Lee  R.  Clarke,  116 
S.  Eigbth  Ave.,  Bozeman,  Mont. 

♦  •  ♦ 

HOW  TO  MAKE  AN  AUTOMATIC 
LAMP  CORD  ADJUSTER 


Procure  an  old  curtain  roller.  A,  and  cut 
off  the  solid  end.  Fasten  it  in  the  wooden 
spool,   B,   which   is   drilled    to   receive   the 


Autonuitlc  Lamp  Cord  Adjuster 

wires  from  the  incandescent  lamp.  Make 
two  sheet  brass  brackets,  C  and  D,  one  hav- 
ing a  round  hole,  and  the  other  a  slotted 
hole  to  prevent  the  spring  shaft  from  turn- 
ing. Then  make  two  brass  rings,  E  E,  and 
fasten  on  ends  of  spool.  Solder  the  lamp 
wires  to  these  rings  and  make  two  sheet 
brass  brushes,  F  F,  to  make  contact  with 
the  rings. 

The  lamp  may  then  be  lowered  or  raised 
the  same  as  a  window  shade. — Contributed 
by  Wm.  D.  Probst,  1036  Erie  St.,  Youngs- 
town.  Ohio. 


EMERGENCY  GASOLINE  SUPPLY 
FOR  AUTOS 


Every  automobilist  should  carry  with  him 
a   length  of  small   rubber   hose   for  use  in 
case  the  gasoline  feed  pipe  running  from  the 
supply  tank   to  the  carbureter  should   rup- 
ture.   Also  he  should  carry  an  extra  can  of 
gasoline — say  a  gallon  or  two  gallons — the 
spout  of  the  can  being  fitted  with  a  cork 
stopper.    To  one  end  of  the  length  of  hose 
muBt  be  fitted  a  short  length  ot  BtnaW  v^l^e* 
Then  In  the  emergency  mentioned,  Baya  Ui% 


Antomobile,  all  that  is  necessary  is  to 
stretch  the  loose  end  of  the  rubber  hose 
over  the  fractnred  end  of  the  gasoline  pipe 
and  pnsh  the  other  end  of  the  hose,  having 
the  pipe,  through  a  hole  made  in  the  cork 
stopper  of  the  extra  can  of  fuel  and  by  prop- 
ping up  the  can  he  will  be  able  to  supply  the 
motor  with  gasoline  during  the  home  run. 

♦  •  ♦ 


THE  CAMERA  AS  A  DRAFTING  TOOL 


Sometimes  a  perspective  view  of  assem- 
bled castings  is  required  when  it  would  not 
be  advisable  to  call  in  a  skilled  artist.  For 
instance,  when  bids  for  a  casting  are  re- 
quired, the  patterns  being  furnished,  and  it 
is  desirable  to  send  the  foundry  i>eople  blue- 
prints showing  the  nature  of  the  work.  A 
good  and  cheap  way,  says  the  American 
Machinist,  is  to  use  the  camera  as  a  draft- 
ing tool. 

To  do  this  take  a  photograph  of  the  pat- 
tern and  make  a  blueprint  from  the  nega- 
tive. Outline  in  pencil,  emphasizing  points 
of  particular  importance.  Then  dip  the 
print  in  sodium  hydrate  or  in  common  lye. 
This  will  turn  the  blue  into  pale  yellow  and 
leave  the  pencil  outline  in  bold  relief.  Then 
trace,  free-hand,  the  outline  on  tracing  cloth. 

♦  •  ♦ 

A  STETHOSCOPE  FOR  MACHINES 


When  a  physician  examines  a  patient, 
about  the  first  thing  he  does  is  to  produce 
an  instrument  which  looks  like  the  earpiece 
of  a  phonograph,  and  proceeds  to  adjust  it 
to  his  ears  and  apply  the  extremity  to  the 
various  parts  of  the  body.  A  modification 
of  this  instrument,  which  is  known  as  a 
stethoscope,  has  been  found  valuable  for 
locating  troubles 
in  machines.    . 

When  a  noise 
is  heard  which 
cannot  be  lo- 
cated the  stetho- 
scope can  be 
used  as  shown 
in  the  sketch. 
The  instrument 
in  this  case 
should  have  a 
longer  hose  than 
those  used  for 
medical  purposes  to  allow  easy  access  to  all 
parts  of  a  machine. 

It  should  be  remembered  that  in 
Odl\tla  ^\!Llch  is  not  running  properly 


POPULAR     MECHANICS 


v^en  the  parts  get  hot  It  ia  too  late  to  rem- 
eiy  the  trouble,  as  they  may  be  bo  badi;  cut 
that  they  are  ruined.  To  detect  the  sound 
quickly  before  much  beat  Is  produced.  a.p- 
ply  the  stethoscope  as  shown  In  the  sketch, 
moving  the  free  end  to  different  parts  to 
find  the  precise  point  the  noise  comes  from. 
An  instrument  of  this  bind,  made  by  a  cor- 
respondent of  Machinery,  consists  ot  simply 
a  piece  of  rubber  tubing,  and  when  the  end 
Is  placed  to  one  ear  and  the  other  ear  closed 
with  the  Bnger  the  device  Is  very  effective. 

A  WATER  SPREADER   FOR   ROOFS 

It  often  happens  that  shingle  or  slate 
veranda  roofs  having  only  a  slight  pitch 
become  worn  at  the  down  spouts,  where 
the  deluge  ot  water  in  time  works  down 
through  the  Joints  of  the  root  covering. 


Spreader  Attached  to  Spout 
To  remedy  this  trouble,  a  correspondent 
ot  the  Metal  Worker  devised  the  spreading 
deflector  shown  In  the  sketch.  It  should  be 
made  ot  sheet  copper  or  galvanized  Iron,  and 
should  be  about  15  in.  long  by  IS  In.  wide. 

HOW  TO  MAKE  FILLETS  FOR  PAT- 
TERNS 

It  Is  a  mistake  to  leave  out  the  fillets  on 
any  pattern,  even  on  hurry-up  Jobs,  which 
require  no  flnlsbtng.  The  object  of  the  fillet 
Is  not  to  beautify  the  work,  but  to  strengthen 
the  casting,  and  It  la  much  more  necessary 
than  rounding  the  outside  edges,  which  Is 
often  done  on  patterns  In  which  the  fillets 
have  been  neglected. 

This  will  be  more  clearly  understood  by 
referring  to  Fig.  1.  which  shows  the  cavity 
lett  in  the  sand  after  a  pattern  without 
fllleta  has  been  drawn  from  the  mold.  It 
niU  be  noticed  that  a  sharp  edge  la  left  In 
tlM  nad  at  A,  which  is  eaally  washed  away 
*v  Uw  nolton  metal,  thus  making  a,  dirty. 


MakkiE  a  Putty  FUlel 

clean  casting  Is  concerned,  requires  no 
rounding,  but,  as  will  appear  later.  It  Is  well 
to  round  It  for  other  reasons. 

Fig.  2  shows  the  casting  which  would  be 
produced  by  pouring  the  mold  shown  In  Fig. 
1.  When  the  molten  Iron  cools  it  crystal- 
lizes, the  lines  of  crystallisation  being  at 
right  angles  to  the  surface  aa  Indicated  by 
the  vertical  and  horizontal  lines.  The 
effect  ot  this  cry  stall  Ization  ia  the  same  aa 
would  be  produced  by  gluing  a  number  of 
very  thin  pieces  of  wood  face  to  face,  and 
then  gluing  the  ends  together  at  the  beveled 
corner.  It  ia  evident  that  the  weakest  point 
would  then  be  at  the  corner.  This  Is  ex- 
actly the  case  with  the  iron.  It  sufOcleat 
force  Is  applied  to  a  casting  ot  the  form 
shown  In  Fig.  2,  it  will  Invariably  break 
along  the  line  of  A-B,  although  the  section 
ot  the  metal  at  that  point  Is  greater  than  at 
any  other. 

It  la  a  curious  tact  that  rounding  the  pat- 
tern at  A  (Fig.  2}  will  strengthen  the  caat- 
iog  and,  aa  would  naturally  be  expected,  the 
addition  of  a  fltlet  at  B  will  further  Increaae 
the  strength.  The  rows  of  crystals  will  then 
swing  round  from  a  common  radius  much 
as  In  the  position  of  soldiers  when  making 
a  turn.  Thus  Instead  of  the  rows  of  crystals 
meeting  on  a  line  as  at  A-B  they  wll!  ar- 
range themselves  in  wedge-shaped  segments, 
thus  leaving  the  metal  more  homogeneous. 

Having  thus  seen  the  necessity  ol  fillets  In 
patterns,  there  are  doubtless  many  who 
would  be  Interested  In  a  quick,  easy  method 
of  making  tbem.  This  la  shown  in  Fig.  3. 
the  only  tools  necessary  being  the  hands,  j 
and  the  only  materials  a  lump  ot  putty  and  ' 
a  dish  ot  tUTV«iiMfi^'b- 
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rub  along  tbe  p&rt  wbicb  Is  to  receive  tbe 
fillet.  Tben  roll  a  piece  ot  putty  out  long 
like  a  lead  pencil  and  lay  in  tbe  comer. 
Dip  tbe  linger  In  the  turpentine  again  and 
then  rub  on  tbe  putty  as  sbown.  It  a  large 
flilet  is  wanted,  use  the  thumb  and  If  a  very 
small  one  !s  required,  tbe  little  finger  can  be 
used.  Prexalng  on  hard  also  reduces  tbe 
size  of  the  llllet.  After  thus  larmlng  the 
flilet  allow  It  to  stand  about  an  hour,  when 
tt  will  tben  be  ready  to  sbellac.  When  tbe 
pattern  la  finished  tbe  fillet  cannot  be  distin- 
guished from  tbe  best  leather  flllets  and  If 
properly  applied  will  last  as  loug  as  the 
pattern. 

HOW  TO  CASEHARDEN  IRON  OR 
SOFT  STEEL 

Procure  a  quantity  of  old  boots  and  beat 
Bame  Id  a  sheet  iron<box  until  tborougbly 
charred.  Place  the  articles  to  be  case- 
hardened  In  the  box  and  cover  them  with 
the  charred  leather.  Reheat  and  beep  at 
a  dull  red  heat  for  an  hour  or  more  and 
then   plunge  the  contents  In  cold  water  or 

II  a  blue  color  Is  desired,  the  articles 
after  being  treated  as  above  should  be 
ground  and  polished  and  then  placed  in  a 
pan  of  sand.  Apply  beat  and  when  tbe  de- 
sired color  appears  drop  tbe  articles  In  cold 

HOW  TO  MAKE  A  FARM-LEVEL 


mon  conveDlent  larm-Ievel  mar  be  mad*  by 
fastening  a  30-fn.  carpenter's  level  to  the 
bead  of  an  ordinary  camera  tripod,  using 
two  right-angled  screw  books  as  st  A,  Fig- 
2.     Tbe  level  will  cost  about  tl-2S. 


A  serviceable  farm-level 
cost  over  50  cents  to 
make  Is  sbown  at  Fig. 
1.  The  levrl  should 
be  *  or  r,  ft,  high  wltb  a 
crossbar  3  ft.  long  at  the 
top.  To  the  onda  of  tbe 
crossbar  tie  small  glass 
tubes  and  connect  them 
with  a  piece  of  rubber  tub- 
ing 4  or  5  ft,  long,  wblen 
fill  wltb  colored  vrater  up 
to  the  line  A  B.  When  tbe 
Instrument  is  set  so  tbat 
line  A  n  CJtnclIy  corre- 
sponds with  the  upper  edge 
of  tbe  crossbar,  the  latter 
will  bo  level.  This  Instru- 
racnt  is  as  accurate  and 
Dearly  as  convenient  as  a 
level  costing  |15  to  %25, 
aaya  tbe  Yearbook  of  tbe 
£>efuirtiiisnt  of  Agriculture. 
A    moT9    ezpenalve    and 
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HOW  TO  REPAIR  A  LEAKY  HAND- 
HOLE 

A  leaky  bandhole  located  In  the  rear  «Bd 
ol  tbe  boiler,  where  the  plate  had  been  si- 
lowed  to  leak  until  the  head  of  tbe  boiler 
had  corroded  away  so  that  It  could  not  be 
kept  tight,  waa  repaired  by  a  correspondent 
of  the  Engineers'  Review  as  follows: 

A  ateel  ring  %  In.  thick  and  m  in.  wide 
waa  procured  from  the  boiler  shop  and  put 
on.  To  do  this  tbe  ring  was  bored  for 
H-ln.  rIvecB  and  corresponding  holes  were 
drilled  In  tbe  boiler  head  and  countersunk 
on  the  Inside,  In  order  to  bring  the  beads 
even  with  the  plate  and  leave  a  clear  place 
for  the  packing.  The  countersinking  was 
done  by  placing  the  drill  chuck  in  a  piece 
ot  H-ln,  pipe  and  running  It  through  the 
front  haudhole;  and  by  Qtting  the  connte^ 
sink  in  the  chuck  and  tbe  outer  end  ot  the 
pipe  In  the  ratchet,  one  man  did  the  turning 
while  tbe  other  kept  the  countersink  In  the 
hole,  and  from  running  out  of  center. 

When  driving  tbe  rivets,  a  cupped  piece  ot 
pipe  was  used  to  bold  them  In  place  in  the 
same  way,  until  they  were  beaded.  Then 
by  the  use  of  a  gaaket  that  did  not  re- 
quire "following"  tbe  Job  «'aB  completed 
Eatlsfactorlly. 
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THE  CONSTRUCTION  OF  A  HOME-MADE  MOTORCYCLE 


At  the  present  time  motorcycles  are  play- 
Ins  a  grest  part,  not  oalj  for  a  pasttme  but 
tor  pracUcal  use  as  well,  ^d  It  Is  the 
earnest  desire  of  most  young  men  to  own 
one.  As  I  have  had  practical  exi>erieiice  In 
this  line  I  teel  able  to  lay  before  tbe  readers 
of  Popular  Hechanlcs  a  general  outline  vlth 
tllnstrations  staowlng  the  corstnictlon  of  a 
practical  machine. 

In  designing  a  home-made  machine  It  Is 
well  to  follow  the  lines  of  a  regular  motor- 
cycle as  much  as  possible,  the  location  of 
tbe  motor,  transmiesion,  etc  The  first  con- 
aideratioQ  Is  that  of  finding  a  suitable  frame, 
one  that  la  of  heavy  construction,  with  rein- 
forced Joints  and  with  a  slight  or  no  drop 
to  the  crank  hanger. 

There  are  several  bicycle  motors  with  all 
necenary  attachments  on  the  market  which 


The  gasoline  tank  is  clamped  to  the  hort- 
sontal  bar  on  top  and  with  small  pipe  con* 
nectlng  It  to  the  mixing  valre  or  carbureter. 
The  battery  hex  and  spark  coil  are  located 
by  clamps  on  the  rear  slanting  bars,  directly 
behind  tbe  seat.  The  electric  wiring  should 
be  carefully  executed,  placing  a  switch  on 
the  gr'p  of  the  handle  bar,  by  which  the 
circuit  can  be  opened  or  closed  by  the  thumb 
or  forefinger.  This  gives  immediate  control 
of  the  engine,  and  is  very  necessary,  es- 
pecially when  riding  In  crowded  thorough- 
fares where  It  is  vitally  Important  to  stop 
quickly.  The  writer  has  narrowly  escaped 
serious  Injury  in  a  collision,  due  to  a  defec- 
tive and  poorly  Insulated  switch,  by  which 
be  was  unable  to  break  the  circuit. 

The  battery  box  ts  made  to  hold  4  dry 
batteries,    from    which    the    current   p&aaea 


sell  for  $4G.OO  to  165.00.  according  to 
horsepower.  Included  with  the  other  at- 
tachments Is  the  metal  drlvlng-pulley  rim 
which  is  to  be  attached  to  the  left  side  of 
the  rear  wheel,  whlcb  must  also  be  fitted 
with  a  coaster  brake.  Tbls  metal  rim  Is 
provided  with  legs  or  clamps  which  are  to 
be  bolted  taat  to  the  wooden  rim.  A  spring 
saddle  will  be  found  much  more  comfortable 
than  the  ordinary  bicycle  saddle  and  will 
add  but  little  to  the  expense  of  tbe  outfit. 

The  motor  is  to  be  clamped  to  tbe  front 
slanting  bar,  for  which  clamps  are  provided; 
care  must  be  taken  to  have  tbe  engine  driv- 
ing pulley  In  a  true  line  with  that  of  the 
rear  pulley  rim.  The  belt  should  be 
stretched  od  and  the  Idler  wheel  put  In 
place,  then  wheel  the  bicycle  along  the  floor 
■ltd  nota  II  the  belt  runs  straight  and  true, 
U  not,  ihUt  the  engine  until  the  pulleys  are 


through  the  switch  and  commutator  and 
thence  to  the  Induction  coll,  from  which  It 
leaps  to  the  spark  plug  in  the  engine  cylin- 
der. A  diagram  of  this  wiring  is  given  in 
the  sketch. 

After  making  all  these  connections  and 
everything  else  Is  In  place,  place  the  rear 
wheel  of  the  motorcycle  in  a  rack  which 
raises  It  from  tbe  floor  and  start  the  motor 
to  see  if  all  is  In  working  order.  There  is 
always  a  lot  of  flnal  adjusting  to  be  done 
after  the  machine  la  assemblGd  and  should 
be  done  as  each  occasion  arlees.  First,  test 
the  Bpark  by  closing  the  circuit  with  the 
switch  and  after  disconnecting  the  spark 
plug  wire,  hold  It  about  %  In.  from  any  part 
of  the  plug  and  slowly  turn  the  rear  wheel 
until  the  spark  leaps  acrou  the  space,  tb 
revolution  of  this  wheel  causing  the  am 

th«  (AtcoM,  ii^\<i».  \na.>MMa  •<;»  ««**»- 
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Bpark  iB  seen,  then  there  is  a  detect  In  tlie 
wiring  at  some  place. 

When  this  teature  Is  in  working  order, 
mount  the  machine,  turn  on  the  gasoline 
supply,  open  the  throttle  half  way,  place  the 
spark  advance  lever  at  a  little  more  than 
midway,  open  the  compression  cock  (It  one, 
or  If  the  motor  has  an  automatic  valve  lift, 
no  attention  is  required  to  this)  and  placing 
the  feet  on  the  pedals  start  the  motor  and 
rear  wheel  in  motion.  Do  not  try  to  start 
the  motor  by  slow  pedaling,  as  In  most  cases 
a  rapid  revolution  la  necessary  to  obtain  the 
first  explosioQH  after  which  the  compression 
cock  1b  closed  and  the  engine  will  speed  up 
at  once.  As  soon  as  it  does,  regulate  the 
speed  with  the  spark  advance  lever  which 
will  be  found  to  govern  the  speed  absolutely. 
If  the  motor  does  not  catch  a  few  eiploslons 
at  Qrst,  regulate  the  spray  valve  until  It 
does,  as  that  is  the  vital  point  for  a  perfect 
mixture. 

It  la  well  to  experiment  with  the  engine 
In  this  way  until  one  Is  familiar  with  the 
levers  before  taking  it  on  the  road,  after 
which,  with  some  llnal  adjustments  to  the 
belt.  etc..  no  trouble  should  be  had. 

To  complete  the  machine  In  regard  to  ap- 
pearance, mud  guards  may  be  added;  heavy 
tires  and  long  straight  handle  bare  will  add 
greatly  to  Its  good  looks.— Contributed  by 
Prentice  P.  Avery.  RIdgewood,  N.  J. 

PRIMING  A  STEAM  PUMP 

A  pump  which  was  used  for  fire  protec- 
tion purposes  only  and  which  was  required 
to  be  under  steam  pressure  at  all  times. 
made  the  engine  room  so  hot  that  the  steam 
was  shut  off.  One  day  at  an  unexpected 
visit  ot  the  Inspector,  the  engineer  succeeded 
In  turning  on  the  steam  without  being  ob- 
served, but  though  the  pump  started  up  he 
could  tell  it  was  getting  no  water.  Fortu- 
nately, the  inspector  did  not  ask  to  see  the 


pump  throw  a  stream.  After  his  departnn 
the  engineer  made  an  examination  and  found 
that  the  foot  valve  on  the  auction  pipe 
leaked  and  the  pump  had  "run  down." 

To  prevent  trouble  ot  that  kind  occurring 
again,  says  the  Engineers'  Review,  he  piped 
up  a  connection  from  the  service  pipe  to  the 
auction  as  illustrated.  With  this  arrange- 
ment. It  the  pump  ran  down  again,  it  would 
be  an  easy  matter  to  prime  the  suction  pipe. 

HOME-MADB  COOKING  UTENSIL 

As  handy  a  dish  aa  one  can  have  for  the 
kitchen  is  made  from  an  empty  coflee  can. 
Take  a  piece  of  tin  about  1  In.  by  S'A  In., 
roll  into  a  tube  and  solder,  making  a  tube 


Innpentlvc  asd  Ccnvtaltnt 


1  in.  long  and  1  In.  in  diameter.  Now  whit- 
tle out  a  soft  wood  stick  5VJ  In.  long,  to  fit 
the  tube  tight.  Secure  the  two  by  driving 
a  small  nail  through  both,  filing  off  the  end 
of  nail.  Now  solder  the  end  of  the  dish 
near  the  top.  You  can  handle  this  utensil 
over  a  stove  without  burning  the  bands. 
When  the  dish  Is  worn  out,  unsolder  and 
put  on  a  new  dish. — Contributed  by  T,  U 
Reed,  La  Porte  City,  Iowa. 

CASE-HARDENING  CAST  IRON 

Pulverize  equal  weights  of  saltpeter,  prus- 
alate  of  potash  and  sal-ammoniac  and  mix 
them  together.  Prepare  a  dipping  solution 
by  adding  to  each  quart  of  cold  water  1  oz. 
prussiate  ot  potash  and  '■,.  oz.  sal-ammoniac. 
Heat  the  cast-iron  pieces  red  hot.  says  Ma- 
chinery, roil  them  In  the  powder,  then 
plunge  them  Into  the  liquid. 


Oiling  of  smoothly  polished  castings,  neb 

as  cylinder  beads  ot  steam  engines,  mon 

^        tti&Ti  dQublea  the  loss  of  heat  t>y  i 


aOOD  METHODS  FOR  BENDINO  PIPE 

A  "hlcky"  (B.  Fig.  1)  is  a  useful  device 
Tor  making  benda  in  small  pipe,  up  to  '^■In. 
To  make  a  hlcky,  bullhead  a  I^xl-in.  tee 
le  end  of  a  piece  of  1-in.  pipe,  i  ft.  long. 


BcnillnE  Plpc  with  -HKkle*" 


Then  lay  the  pipe  to  be  bent  on  tiie  floor. 

or   leave  It  in   place,   slip  the  tee  on    the 

hicfcy  OTer  the  pipe  to  a  point  near  where 

the  bend  Is  to  be  made.    Start  the  bend  with 

slight  presaure  on  the  lever,  then  move 

e  hkbf  along  the  pipe  a  little  and  apply 

essure  again.    Repeat  this  operation  until 

e  hend  is  made  as  desired    (C,   Fig.   1). 

I  make  an  oflset,  use  two  htckles  (A.  Fig. 

).  holding  the  flfst  bend  In  position  with 

M  and  using  the  other  to  make  the  ofFset. 

VoT   bending   pipe    up   to    2    In,    a   good 

lethod  Is  Bbown  at  Fig.  2.    Lay  two  10-tt. 

tanks   up  against  a  horse  or  wlndoW'SllI. 

ilaclng  them  3  It.  apart.     Nail  a  piece  of 

:4-ta.    timber   to    the    under    side    of    the 

llanka.   and   provide   another  piece,    which 

ave  loose  so  it  can   bo  moved  back  and 

irth   8B   desired,   says    the   Metal    Worker. 

leert  one  end  of  the  pipe  to  be  bent  under 

\e  lower  4k4-ln.  piece  and  adjust  the  other 


MECHANICS 

HOW  TO  CONVERT  A  LEAD  PENCIL 
INTO  A  WIRE  OAUOE 

An  article  in  the  July  number  of  Shop 
Notes  describes  a  method  of  finding  the  r 
slatance  of  any  copper  wire  by  means  of  the 
slide  rule.  The  method  there  given  is  en- 
tirely correct,  but  as  a  wire  gauge  la  re- 
quired to  determine  the  size  of  the  wire  and 
a  slide  rule  needed  for  the  necessary  calcu- 
lations, and  as  many  persons  possess  neither 
of  these  Instruments.  1  thought  the  following 
method  would  prove  acceptable. 

The  only  device  required  by  this  method 
is  a  common  lead  pencil  on  which  Is  marked  .i 
off  two  spaces:  one  1  In.  long  and  one  Vj  In- 
long.  To  obtain  the  resistance  per  1,000  ft. 
of  any  slie  wire  first  remove  the  Insulating 
covering  for  a  distance  of  a  foot  or  mi 
depending  on  the  size  of  the  wire,  and  then 
wind  the  wire  on  the  lead  pencil  as  shown 
In  the  sketch.  Count  the  number  of  tu 
per  Inch  using  the  I-in.  space  for  large  wire 
and  the   i^-In.  space  for  fine  wire.     When 


id  Z-ln.  Pipe  and  Vp 


:i-lti.  piece  to  the  point  on  the  pipe  where 
fl  bend  Is  to  be  made.  Then  apply 
to  the  projecting  end  of  the  pipe 
make  the  bend. 


1.CWI  PencO  tied  w  Win  Qauge 


the  number  of  turns  per  Inch  is  determined. 
square  that  number  and  point  off  two  ilecl- 
and  you  then  have  the  resistance 


per  1 


]  ft. 


t  20=  C. 


When  the  reslBtance  Is  known  the  number 
of  feet  per  pound  can  be  found  by  multiply- 
ing by  32.  01  course  all  these  results  are 
only  approximate,  but  they  are  aufflcieoHy 
accurate  for  practicBl  purposes. — ContrlbuteJ 
by  A.  Willatowski.  165  Alexander  St.,  At- 
lanta. Oa. 

FILLING  TIRES  WITH  SAND 


When  It  Is  Impossible  to  Inflate  the  punc- 
tured tire  of  your  auto,  try  fllling  It  wllb 
Blind,  It  any  Is  available.  The  sand  will 
cushion  the  tire  In  a.  ts»,'4.w«^  ».^>i^i*»?4'\s-*- 
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DRILLINQ  OVERHEAD  HOLES 

Anyone  vbo  has  ever  bad  occbbIod  to  drill 
holes  In  a  celling,  or  any  other  place  where 
the  job  has  to  be  done  overhead,  knows 
what  tiresome  work  it  la.  A  strong  man 
will  leel  ex- 
hausted after 
holding  bis 
arms  overhead 
tor  Ave  min- 
utes without 
doing  any 
work  and 
when  the  work 
„.  ^„  of  (eedlng  and 

SI».pl.««lE-y  ^^^,^g     ^j,^ 

drill  is  added,  It  is  almost  Impossible  to  con- 
tinue working  (or  more  than  three  or  four 
minutes  at  a  time. 

Having  had  occasion  to  do  some  overhead 
drilling,  I  found  that  the  men's  labor  could 
b«  greatly  reduced  by  means  of  the  device 
tiere  illustrated,  wblcb  consists  oC  simply  a 
board,  which  acta  as  a  lever,  with  the  ful- 
crum at  the  round  of  the  ladder.  The  board 
to  work  well,  should  be  in  a  horizontal  posi- 
tion and  If  the  round  Is  not  In  the  right 
place.  It  may  be  changed  by  moving  the 
lower  end  of  the  ladder,  or  It  this  will  not 
produce  the  desired  effect,  a  few  blocks  of 
wood  placed  between  the  brace  and  the 
board  will  bring  tbe  board  to  a  horizontal 
poBltlon.  The  prcsstire  should  be  applied  to 
the  board  as  far  from  the  round  as  possible, 
thus  increasing  tbe  leverage. 

When  the  ladder  Is  inclined  too  much  It 
la  hard  to  reach  the  liandle  of  the  brace. 
In  that  case  the  brnce  can  be  placed  on  the 
other  side  of  the  ladder  and  tbe  board  can 
be  raised  by  placing  your  Bhoulder  below  it. 
— Contributed  by  A.  J.  Saxe,  Ecgineer, 
Railway  Exchange  Ilulldlng,  Chicago. 

CLAMP  TO  HOLD  WIRE  WHILE 
SOLDERINQ 

This  clamp  may  be  made  any  size  and  of 
almost  any  material,  soft  Iron  being  prefer- 
able, however.     It  is  used  for  holding  wire 


or  small  met&I  pieces  while  aoldering  or 
brazing.  The  hand  screws,  B,  ahonid  tw 
somewhat  harder  than  the  arms  and  ciampa. 
The  machine  is  very  flexible  and  rods  cut 
I>e  held  at  any  angle  by  adjustment.  A  1d- 
dl(!ttteB  the  vise  Jaws,  and  C  the  handle.  It 
Is  of  eapecial  convenience  in  solderlnK  u 
one  or  both  hands  may  be  free  to  spread 
tbe  solder  or  flux. — Contrllnited  by  David  B. 
Shearer,  Lenoir,  N.  C. 


DEVICE  TO  PREVENT  AUTOMO- 
BILES FROM  BACKINQ 

In  hilly  localities  It  is  often  advantageous 
to  equip  an  automobile  with  the  device 
shown  in  ttie  sketch.    A  large  ratchet  lever, 


To  Prevent  Ante  fnai  BaeUag  I 


A  {(>hown  In  detail  at  B),  Is  pivoted  from 
the  axle  with  the  point  suspended  In  the 
air  normally,  bnt  capable  of  being  lowered 
when  desired,  thus  preventing  the  machine 
from  backing. 

TO  REMOVE  STAINS   PROM  NEGA- 
TIVES 

A  good  formula  for  removing  stains  from 
negatives  is  as  follows; 

iron  sulphate  3  ox. 

Sulphuric  acid  1  oi. 

Water   3  oi. 

Another  method  Is  to  allow  the  plate  to 
Roak  several  days  in  a  solution  of  bypo. 

MARKING  CORRECTIONS  IN  BLUE- 
PRINTS 

The  simplest  and  best  way  to  mark  eor- 
rections  In  blueprinta  Is  to  use  a  saturated 
solution  of  common  sal  soda  for  a  writing 
fluid  and  do  the  writing  with  an  ordinary 
new  and  clean  steel  pen.  The  marking  will 
stand  out  clearer  and  whiter  than  ttio  lliHB 
of  tbe  print.— Contributed  by  )L  L.  BcUi^ 
flno,  2  Belen  St.  auadalajan  Jal,  Mndooh 
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SHOP  NOTES 


I 


LAYING  OUT  AN  ANGLE  WITH 
SCALE  AND  DIVIDERS 


To  lay  out  any  angle  without  other  tools 
than  a  scale  aod  dividers,  strike  ao  arc 
with  a  radiuB  of  3.58  In.  and  count  every  t's 
In.  on  the  arc  a  degree.  For  manr  purposes 
a  radlua  of  3ft  in.  wilJ  do,  the  error  being 
me  degree  In  360. 


■expansion  joint  substitute 

Aa  long  steam  pipes  change  their  length 
a  considerable  amount,  due  to  the  expansion 
and  contraction  which  tiikes  place  during 
changes  of  temperature,  an  expansion  joint 
Ib  needed  to  take  up  this  motion,  which 
would  otherwise  break  a  Stting 


Cipuuion  Joint  Made  i 


Pipe  Bnit  Fittings 


leah 

i 


leali.  When  an  espaaaion  joint  is  not  avail- 
however,  the  device  here  shown  will 
ive  an  eicetlent  sul>stilute.  The  nipple. 
o(  such  a  length  tliat  the  center  lineg 
pipes  B  and  C  will  coincide.  Four  com- 
d  two  street  ells  will  be  the 
only  nttings  required,  the  cost  of  which 
will  compare  favorably  with  an  espanslon 
joint- — Contributed  by  Frank  J.  Borer,  230 
,Bankln  St.,  Elizabeth,  N.  J. 

CEMENT  FOR  WOODWORK 

TTh©  following  cement  will  be  very  hard 

Aen  dry,  and  will  adhere  firmly  to  wood: 

nee  of  rosin  and  one  ounce  of 

!  yeUow  wax  in  cm  iron  pan,  and  thor- 

_[hlr  Btlr  in  one  ounce  of  Venetian   red 

(Ul  a  perfect  mixture  Is  formed.    Use  while 


ANOTHER  QUICK   REPAIR  FOR 
LEAKY   PIPE 


To  repair  a  leaky  pipe  with  the  pressure 
an.  simply  wrap  the  Inner  tube  from  a  blcy- 
re   around 
leak. 


stretching  the 
m  liber  tightly 
and  winding 
around  the  pipe 


tie  a  hnot  In  the  rubber.  This  repair  will 
often  hojd^or  years,  and  It  only  takes  a  tew 
minutes  to  apply  it. — Contributed  by  F.  D. 
Hunger.  Oconomowoc,  Wta. 

water  muffler  for  gasoline 
engine 

A  pall  of  water  makes  a  very  simple  but 
most  effectual  muftter  for  a  gasoline  englnt 
The  Illustration  shows  how  it  is  used.  The 
pail  Is  partly  filled  with  wuter  and  the  end 


Cheap  Oai  Engine  MufHer 

of  the  exhaust  pipe  Is  carried  below  the  b 
face,  thus  causing  the  exhaust  to  bubble  up 
through  the  water. — Contributed  by  WaltAT 
Weber.  643  W.  46th  St..  Chicago.  111. 


560 


POPULAR    MECHANICS 


INEXPENSIVE  AND  USEFUL  RATCH- 
ET WRENCH 


The  ratchet  wrench  illustrated  was  orig- 
inally designed  for  use  in  car  repair  work 
for  removing  nuts  from  the  bolts  of  split 
gears,  but  is  also  useful  for  removing  square 
or  hexagonal  nuts  so  located  that  they  are 
hard  to  get  at. 


coN£'  sfae  Vf£Vf 


HANDLE 


CO/>/e  -  Ff^OAfT  V/EVf 


DetaUs  of  Rutcbet  Wrench 

A  cone-shaped  device  takes  the  place  of 
the  jaws  in  the  ordinary  form  of  wrench. 
This  cone  on  the  interior  is  hollowed  to  the 
form  of  a  hexagonal  pyramid  which  will  fit 
most  of  the  nuts  generally  in  use.  The  cone 
fits  into  a  circular  opening  at  the  end  of 
the  handle.  A  small  steel  pin  inserted  in 
the  handle  and  held  in  place  by  a  split  key 
serves  as  a  ratchet  and  engages  with  small 
indentations  in  the  surface  of  the  cone,  says 
the  Electric  Railway  Review.  The  wrench 
will  work  either  right-  or  left-handed,  de- 
pending on  which  side  of  the  opening  in 
the  handle  the  cone  is  inserted.  It  is  said 
that  this  wrench  can  be  made  for  about  75 
cents. 

♦  ♦  ♦ 

HORSEPOWER  OF  A  GAS  ENGINE 
REDUCED  BY  HIGH  ALTITUDES 


A  gas  engine  giving  10  hp.  in  Chicago  will 
give  only  8  hp.  in  Denver  and  if  moved 
to  the  summit  of  Pike's  Peak  would  give 
only  5  hp.  This  is  due  to  the  difference  in 
atmospheric  pressures  of  the  places  men- 
tioned. 

Other  conditions  remaining  the  same,  an 
engine  while  consuming  the  most  gas  will 
give  the  most  power.  By  consuming,  in 
this  case,  is  meant  actual  combustion  and 
not  simply  the  wasting  of  gas  which  occurs 

hen  the  mixture  Is  too  rich. 


In  Denver,  where  the  atmospheric  pres- 
sure is  less  than  in  Chicago,  the  amount  of 
air  taken  into  the  cylinder  during  each  cycle 
will  be  correspondingly  less  and  will  there- 
fore be  unable  to  support  the  combustion 
of  as  great  a  quantity  of  gas.  The  amount 
of  compression  is  reduced  as  well  and  this 
also  results  in  loss  of  power. 

♦  •  ♦ 

FASTENING  ON  A  GUITAR  BRIDGE 


The  method  I  adopted  for  gluing  on  a 
guitar  bridge  I  believe  is  original  and  a 
valuable  kink  for  those  players  placed  in  a 
similar  position.  Soon  after  purchasing  the 
instrument  the  bridge  became  detached. 
there  being  a  tremendous  strain  exerted  by 
the  strings,  and  it  was  returned  to  the 
dealer  to  be  repaired.  He  glued  it  on  and 
in  addition  put  in  two  screws  with  nuts, 
one  at  each  end  of  bridge;  yet  it  again 
came  off  soon  afterward.  As  the  dealer  ran 
a  first-class  repair  shop,  I  decided  that  it 
would  be  useless  to  go  elsewhere,  but  to 
try  the  job  myself. 

I  cut  ofT  about  6  in.  of  the  largest  diam- 
eter hardwood  curtain  pole  I  could  find  and 
planed  a  flat  surface  about  %  in.  wide. 
Into  this  I  drilled  six  holes  a  trifle  smaller 
than  the  root  diameter  of  a  t^-in.  wood 
screw  having  a  round  head,  and  at  a  dis- 
tance apart  corresponding  to  the  holes  in 
bridge.  This  block,  A  in  sketch,  was  in- 
serted in  the  sound  hole  of  the  instrument 
and  placed  under  the  string  holes.  Placing 
a  strip  of  wood,  B.  drilled  with  correspond- 
ing holes,  under  the  heads  of  the  screws. 


Sfrii^  Rest 
Bridge 

Sound  board 


Qluliiff  Bridge  on  Quttar 

they  were  screwed  into  the  block  as  hard  as 
possible.  Of  course,  the  glued  surfaces  of 
bridge  and  sound-board  were  flrst  cleaned 
with  sandpaper  and  slightly  warmed.  By 
this  method  I  secured  a  pressure  impossible 
by  any  other  means  adaptable  to  the  condi* 
'tions,  and  costing  practically  nothing.  Of 
course,  any  block  of  hard  wood  would  aa* 
swer  the  purpose,  but  curtain  poles  ha^ 
pened  to  be  plentiful  at  the  time^-^SoBtlO^ 
uted  by  R.  E.  Bates,  Hansfleld, 
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HOW  TO  DRILL  BRICK,  CEMENT. 
STONE.  ETC. 


Seeing  an  article  tn  Shop  Notes  describing 
a  method  ot  making  a  drill  [or  small  holes 
in  brick  and  cement,  reminded  me  of  a  drill 
for  making  larger  holes,  whtch  I  have  used 


with  great  success  In  perforating  valla  over 
a  toot  thick. 

All  that  la  needed  Is  a  piece  of  %-\n.  gas 
pipe  wiih  the  end  cut  ofT  square  and  cut 
with  leeth  as  shown  in  tlie  sketch.  The 
teeth  may  be  cut  with  a  three-cornered  file, 
and  should  he  of  a  liberal  number  and  all 
the  same  tength  so  tliat  each  tooth  will  do 
Its  share  ot  cutting. 

In  using  this  drill  alrike  light,  quick 
blows  with  a  machinist's  hammer,  at  the 
same  time  revolving  the  pipe. 

It  a  very  deep  hole  Is  to  he  drilled,  use  a 
short  pipe  at  llrst  to  get  the  hole  started, 
finishing  with  a  longer  piece,  and  If  the 
teeth  become  very  dull,  remove  the  drill  and 
sharpen  with  a  Ble. — Contributed  by  Stoke 
Richards.  Santa  Clara.  Cat. 


DEVICE  FOR  FILING  FLAT 

In  filing  flat — a  very  difEcult  operation— 
the  device  Illustrated  will  be  found  con- 
__^  venlent.  The  illustra- 
f  ^n  tion  is  an  end  view. 
H=:^~H*i  A  block,  A,  ot  metal 
]r  wood  and  aiightly 
L  the  top  Is 
lUKht  In  the  vise  by 
the  part  B.  Pins,  C, 
hold  the  piece  to  be 
flled  on  the  rounded  top  as  shown.  The  Hie 
Is  worked  backwards  and  lorwards  on  the 
work,  says  the  Model  Engineer.  London, 
ond  Ihe  rounded  top  allows  the  Job  to  rock 
(o  Accommodate  the  motion  of  the  Hie.  and 
no  difference  how  the  Gte  la  puabed  about, 
•  1»  AlVAlU  fitlAC  flaL 


COLD  WEATHER  VESTIBULE  FOR 
SHIPPINO  ROOMS 

In  transterring  freight  from  tbe  shipping 
room  to  a  box  car  In  winter  so  much  cold 
air  enters  with  the  opening  ot  a  door  that 
it  is  often  uncomfortable  to  work  in  tbe 
room.  One  company,  sajs  Machinery,  got 
around  this  difBcuIty  by  devising  a  bandy 
vestibule  which  folds  up  bellowslike  against 
Ihe  side  of  the  building  when  not  In  use. 
The  device  Is  shown  in  tbe  sketch. 

A  light  rectangular  framework,  B,  sur- 
rounding the  shipping  door  Is  fastened  to 
tbe  outer  wall.  A  similar  framework.  A,  la 
connected  to  this  by  two  swinging  arms.  D, 
on  each  side,  and  between  these  two  frames 
Is  fastened  the  tube,  C,  ot  heavy  close-woven 
duck,  or  some  other  similar  material.  Wbea 
the  box  car  Is  in  place,  the  weight  ot  tbe 
outer  framework,  A.  acting  on  the  arms,  D, 


Tbe  VstibulB  In  Place 

tends  to  hold  It  firmly  against  the  sldeot  the 
car,  thus  forming  an  enclosed  passageway 
between  it  and  the  building  tight  enough  to 
prevent  the  wind  from  entering  to  any  great 


TO  CLEANSE  MERCURY 

Put  a  10  per  cent  aolullon  ot  nitric  acid  In 
an  Iron  ladle  and  add  the  mercury.  Place 
the  ladle  over  a  blacksmith's  forge,  says 
Machinery,  until  tbe  nitric  acid  holla.  Tha 
dirt  win  rise  to  the  top  and  the  mercury, 
perfectly  clean,  remain  at  the  bottom.  Do 
not  let  the  mercury  boll,  tbe  fumes  are  pol- 
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HOW  TO  MAKE  A  MILLING  CUTTER 
WITHOUT  BACKING 

The  ordtnatT  miUing  cutler,  shown  In 
Fig.  1,  bas  the  teeth  backed  oB,  or,  in  other 
words,  cut  away  for  clearance  between  the 
tooth  and  the  work  at  all  places  eicept  the 
cutting  edge.     This   is  a  condition  that  is 


ft 


Buked  and  Unbuked  MUllng  Cu 

necessary  In  all  machine  tools,  and  ia  usu- 
ally very  difficult  to  obtain.  This  Is  espe- 
cially true  of  milling  machine  cutters  where 
the  backing  ia  usually  done  by  hand  In  a 
special  lathe,  or  in  very  expensive  Eaachlnes 
used  by  tool  manufacturers. 

To  obviate  the  necessity  of  baclctng.  the 
cutter  can  be  made  as  shown  In  Pi£,  2. 
Then  when  it  la  tempered  tbe  teeth  will 
spring  back,  aa  shown  exaggerated  at  A, 
and  give  a  siigbt  clearance  at  the  backs  of 
the  teeth. — Contributed  by  L.  G.  Harrea,  14 
Bamett  St.,  New  Haven.  Conn. 

SPARK  PLUG  EFFICIENCY 

A  apark  plug  that  emits  a  long-distance 
Bpark  outside  the  cylinder,  will  not  always 
do  tbe  same  within  the  cylinder  in  the  mid- 
dle of  a  highly  compressed  charge,  says  the 
Automobile,  it  may  be  weali  or  fail  en- 
tirely at  the  critical  time.  Tbe  vigorous 
Bpark  Is  tbe  eltectuai  one. 


ONE    MAN   TO 

CARRY    LONO 

LADDER 

carry     a     long. 

^-^^*S?iV^ 

heavy    ladder 

with     ease     by 

r^^^^  ^=h1 

using  the  device 

illustrated   here- 

with.     Little 
blocks      slide 

_. 

Into  these  blocks  tbe  ends  at  the  nils 
Then  by  taking  the  other  end  of  the  l«4i 
one  can  wheel  It  to  any  point  desired.  ' 
wheel  should  be  made  ot  a  piece  of  planlu 

INFLATING  AUTO  TIRES 

For  tbe  proper  Inflation  of  auto  tires 
good  registering  pump  is  necessary.  Pn 
the  valve  in  with  the  pin  In  ibe  cap  to  ma 
sure  It  does  not  stick.  Raise  the  pui 
piston  to  the  top  of  the  cyllndi-r  and  pu 
all  the  way  to  the  bottom,  saya  the  Aul 
mobile,  giving  full  steady  strokes, 
lime  the  plunger  descends  the  gauge  point 
win  fluctuate  more  or  less  beyond  tbe  ce 
ter  of  equilibrium,  according  to  the  rapt 
Ity  ol  the  Btrolte.  To  fled  the  constant  pn 
sure,  a  full,  slow  stroke  ahouid  be  Rive 
and  near  the  end  the  plunger  should  I 
held  stationary,  equalizing  the  presaure  I 
the  pump  and  tire.  The  gauge  pointer  wl 
then  slowly  Ond  its  balance  and  remaio  st 
tlonary,  pointing  to  the  flgures  o(  the  re 
pressure  in  pounds. 

If  the  tire  ia  Inllated  with  air  at  6S°  I 
tlie  increase  of  pressure  by  reaaon  ot  tl 
temperature  ot  tbe  air  in  the  Ure  beli 
ralBed  by  (rlclional  hest  will  not  be  tul 
eient  to  cause  it  to  burst. 

TO  PRESERVE  HEADS  OF  STEEL 
TOOLS 

When  the  head  of  a  cold  chisel  or  oUi 
tool  becomes  flattened  as  shown  at  A,  i 
not    continue   using   it   but    heat   to   *   dl 


t  10  UM  ladder'*  wldtb  aoA     trtiiuMd  by  iit(cn.  t 


red  and  then  dress  Iho  bend  as  shown  at  I 
Simply  grinding  the  bead,  without  boatlai 
will  not  he  satisfartory,  o«  tbe  eleel  li  uai 
ally  crystnllUed  at  tbe  ttattpued  cod  and  I 
Is  necessary  lo  beat  It  In  order  to  n>al»r«  H 
original  lite  and  strength.  For  tills  rviud 
the  heada  of  slcfl  inolx  sltould  be  beatM 
occasionnily  whether  datlened  or  not.— Cu 
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CEMENT  FOR  SLATE 

Swltcbboarda  and  other  arttcles  made  of 
Blate,  which  bave  become  cracked,  can  be 
repaired  hj  uaing  a  cement  made  of  slate 
duBt  and  a  solution  of  silicate  ot  Boda. 
It  this  Is  worked  ttaorougbl)'  Into  all  the 
cracks  and  given  a  amooth  surface  It  will 
hardly  be  noticed  when  dry  and  will  not 
crumble  or  break. — Contributed  by  Ray- 
mond W.  Johnson,  Wade  Park  and  E.  Mad- 
ison Aves..  Cleveland,  0. 


HOME-MADE  ASH-HOE 

A  worn-out  firing  scoop  makes  a  light  and 
convenient  ash  hoe,  says  a  correspondent  of 
the  Bnglaeer'B 
Review.  Heat 
tbe  Bcoop  red 
hot  at  the  point 
indicated  at  H 
In  tbe  llIuBtra- 
tlon.  having  pre- 
viously prepared 
a  place  (or  bend- 
ing, as  shown. 
Bend,  bringing 
tbe  handle  into  tbe  position  indicated  by  the 
dotted  lines,  and  let  the  scoop  cool.  Re- 
move tbe  old  shovel  handle  and  replace  it 
with  a  long  boe  handle,  which  rivet  In  place. 


COLORINGS  FOR  CEMENT    BLOCKS 

For  red  sandstone  add  22  lb.  of  an  aggre- 
gate iron  oxide,  called  mineral  paint,  to 
each  barrel  of  the  dry  mixture  of  cement. 
For  lighter  shades  use  leae  ot  the  coloring 
matter. 

To  get  a  browD  shade  add  Oermantown 
lampblack  to  the  above.  For  a  pleasing 
gray  use  the  lampblack  alone,  2  lb.  to  the 
barrel  ot  cement. 

A  good  blue  is  produced  by  using  19  lb. 
ot  ultramarine  to  a  barrel  of  cement,  and 
for  green  use  23  lb.  ol  the  ultramarine. 

For  yellow  use  23  lb.  of  yellow  ochre  to 
a  barrel  of  cement;  use  the  same  quantity 
ot  brown  ochre  to  procure  a  good  brown. 

In  using  these  coloring  materials  mix  In 
a  dry  state  till  no  etreahs  are  visible,  then 
add  water  and  mix  and  tamp  as  before. 
While  the  blocks  are  moist  the  color  will  be 
much  darker  than  when  they  are  dry.  It 
must  be  remembered. 

Always  use  the  least  amount  of  coloring 
poHlhlfl  to  give  a  good  shade,  w^ms  th« 


American  Carpenter  and  Builder,  as  most 
of  the  pigments  used  are  of  a  clayey  nature, 
ill-adapted  to  stone  making. 

WHEEL  STAND  FOR  THE  SHOP 

When  working  with  wheels,  washing, 
painting,  or  striping  them,  a  wheel  stand  Is 
a  bandy  device  to  have  In  the  shop. 

To  make  a  wheel  stand  cut  off  an  old 
%-in.  axle,  B,  IS  In.  from  the  shoulder  and 
bend  it  1^  in.  from  the  shoulder,  leaving 
the  front  round,  a  little  higher  than  the 
collar  so  tbe  wheel  will  not  run  off.  Make 
tbe  other  end  to  fit  G  In.  Into  an  iron  pipe, 
A,  8  In.  long. 


Home-Made  Wbed  SUitd 


Make  the  (eet  of  four  pieces  of  old  1-In. 
tire.  C,  18  In.  long.  Swage  2  in.  of  one 
end  ot  each  foot  to  fit  Into  pipe  A  from 
below  and  bolt  together  with  A-tn.  stove 
bolts.  Take  two  pieces,  D,  23  In.  long,  and 
swage  and  bend  them  off  l*^  in.  at  both 
ends  to  fit  against  the  legs.  Rivet  them 
together  where  they  cross  at  the  center. 
This  will  leave  the  round  side  of  the  tire 
up,  says  the  Blacksmith  and  Wheelwright. 
The  straight  piece,  B.  can  be  substituted  for 
B  and  used  for  face  striping  spokes.  The 
paint  glass  may  be  laid  on  the  end  of  the 
hub  for  convenience. 

The  electrical  conductivity  ot  distilled 
water  is  6,7E4 ,040,000  times  less  than  that 
ot  copper. — CuUe7< 


POPCLAR    HBCBANIC8 


HANQEIIS    FOR   SUPPORTINQ    PIPE 

For  supporting  pipe  do  not  use  a  hanger 
like  the  one  abown  In  Fig.  1;  It  !■  liable 
to  bend  off  at  A,  being  affected  hy  the  ex- 
panai'jn  and  rontractlon  of  the  pipe.  This 
defect,  aaya  the  Englneem'  Review,  can  be 


Several  PoroM  ol  Pipe  Hangi 


oven^ome  by  the  method  shown  In  Fig.  2. 
Ttto  simple  bangers  that  give  good  uitls- 
fantlon  are  ehown  In  Figs.  3  and  4,  while 
where  several  pipes  of  small  diameter  are 
run  together,  the  hanger  Bhown  In  Fig.  5  is 
good.  Hooka  like  those  shown  at  CC  In 
Fig  C  can  liG  UBCd  where  I-tieama  Instead  of 
wood  JoIhIh  are  iiKiid.  A  hook  should  be 
made  at  the  top  of  the  binding  bolt  at  D, 


CEMENT  FILLING  FOR  COM- 
MUTATORS 

Tbe  Hhellac  and  plaster-ot-iiarls  cement 
commonly  used  for  commutators  soon  de- 
teriorates as  a  result  ot  the  heat.  A  better 
cement,  and  one  which  will  not  carbonize, 
can  be  made  by  mixing  plaater-of-paris  and 
a  solution  of  silicate  of  soda. — Contributed 
b;  Raymond  W.  Johnson,  Cleveland,  O. 


The  popular  notion  tbat  hot  water  freeces 
more  quickly  than  cold  with  air  at  the  same 
«1ier&t>ire  lb  erroneous. — Trautwine. 


SUJ>ERINa  ALUMINUM 

For  aoldering  ■Inmlnum  make  a  Kddar 
80  per  cent  tin  and  20  per  cent  sine,  lul 
stearic  edd  aa  a.  flux.  Tin  tlie  nir&we 
tbe  elumlnnm  with  this  aolder,  morlns  t 
copper  bit  backwards  and  forwards  orer  t 
metal  and  flowing  tbe  eolder.  esys 
ery.  The  Sim  of  oxide  that  pivreots 
ready  soldering  of  tbe  alnmlanm  cut  tl 
be  cleaned  oil  and  the  metal  soldered  « 
either  the  above-named  Bolder  or  tUumll 
solder. 


aASOUNB    STORAOE   TANK    FOR 
STEAM  AUTOMOBILES 

Owing  to  the  reduction  In  price  of  steam 
runabouts,  tbere  are  at  present  a  great  num- 
ber In  use  all  over  tbe  country;  one  fault 
Is  the  limited  storage  capacity  of  tbe  gaso- 
line tank,  which  furnishes  fuel  for  abont 
25  to  30  miles.  To  reduce  the  possibility 
of  running  short  of  gasoline  on  the  road. 
I  bave  designed  and  constructed  with  great 
satisfaction  a  tank  to  bang  on  the  inside  of 
tbe  daabboard,  between  tbe  gauges.  The 
same  should  be  constructed  of  copper  with 
crimped  edges,  and  hung  on  Iron  bands  bent 


tPt^ 


Storas*  Tank  tor  Autanobfla 

as  per  the  drawing.  Have  a  screw  filling  cap 
on  top  and  a  tap  with  short  hose  on  the 
bottom.  The  tank  can  be  filled  and  emptied 
In  Its  position  on  the  dashboard  bjr  hm  oI 
the  hose. 
!n  the  drawing  A  Is  an  ( 
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subBcribers' 


VOLTAGE    INDICATOR    FOR    SELEC- 
TIVE RINOINO  GENERATORS 

Constant 
is  an  Imiiortant  matter  in  e 
eeteciive    ringing    is    used 
lines.     A  gooil  Indicator  for 
sliowing    the    variation    Id 
voltage    is    made    ot    Ismps 

[  fUced  fio  as  to  he  eonatantly 

^paier  tbe  observation  or  the 
fire  chler,  says  the  Amerl' 
II  Telephone  Journal.  The 
Indicator  may   be   Installed 

t  lotlows : 
I  Connect  two  switchboard 
one  to  tlie   positive 

'  lead  and  the  other  to  the 
negative  lead  as  shown  in 
the  sketch.  Inserting  the  re- 
Elstani'e  between  the  lamp 
and  the  ringing  main.  Mount  the  lamps  on 
tb«  wire  chief's  te.st  table  bo  that  be  will 
see  them  every  time  he  looks  up.  As  he  be- 
comes aecuBlomed  Id  making  observation 
he  will  be  able  to  detect  the  slightest  vari- 
ations in  pulsations  or  lirlUlancy  o(  the 
lamps.  Two  40-voIt  lamps  roonected  In  this 
way  through  a  lOO-ohm  resistance  have  been 
burning  eteadiiy  for  two  months  and  are 
as  hrighl  as  ever, 

_  BRACKET  FOR  USE  IN  BENDINQ 
B  WOOD 


Bubgeeted  to  a  steam  bath  is  very  pliant  and 
Is  used  extensively  (or  handles.  The  tight 
l)arh  or  pigment  hickory  is  the  best  specie? 
d(  this  wood  for  bending,  though  select  parts 
of   three    others — peccacut.    mocktanut    and 


In  the  bending  praeess,  the  wood  does  not 
stretch,  but  contracts,  says  the  Wood- 
Worker,  and  to  force  the  contraction  it  Is 
necessary  to  support  the  side  the  strain  Is 
on  and  hold  the  ends  from  giving.  Fig.  I 
shows  a  device  for  this  purpose.  It  Is  K 
piece  ot  strap  Iron  with  an  Iron  bracket 
riveted  on  each  end.  Fig.  2  shows  how  It  la 
Qtted  to  the  piece  of  wood  to  be  bent  and 
Fig.  3  shows  the  timber  after  bending,  the 


Indlcalor  Lampi  Connected 


HOW  TO  REMOVE  OLD  STUDS 

While  repairing  a  pump  In  the  plant  where 
I  am  employed,  I  had  occasion  to  remove 
and   replace  numerous  studs  on  the  same. 


wllbark — ore  ueed  also.  White  oak  when 
■ted  by  steam  bends  readily  and  the 
ndlng  qualities    of   elm    when   given   the 


evice  far  RtmovlnE  Sluds 

there  Is  no  shoulder  on  the  stud,  a 
way  to  remove  it  is  to  use  two  nuts 
and  by  jamming  one  against  the  other  the 
stud  may  be  turned  by  working  a  wrench 
on  one  of  Ihe  nuts.  But  in  the  case  of  the 
pump  this  melbod  could  not  be  used,  as 
the  studs,  which  were  all  ^-in.  diameter, 
were  so  close  together  that  there  was  no 
room  to  work  a  wrench. 

[  then  made  the  device  shown  In  the 
sketch.  A  long  nut  is  made  out  of  hexagon 
steel   and  tapped    to   fit  the  studs.     A   set 

U  then  placed  In  the  nut.  and  when 
this  la  screwed  up  tight  against  the  end  of 
Mie  atofl.  Uw  WeUon  ol  the  nnt  la  greater 
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titan  tbat  ot  the  caatlog  wbtcb  bolds  the 
Btud.  A  wrench  may  then  be  need  on  the 
long  nut,  which  projects  above  all  the  studs. 
thuB  allowing  a  complete  revolution  of  the 
wrench. — Contributed  by  John  Weldon,  433 
Colombia  St.,  Brooklyn,  N.  Y. 

VENTILATINQ   FAN  FOR  THE  SHOP 

Make  a  fan  of  galvanized  Iron.  Bcrew  It 
to  a  wood  pulley  and  drive  a  brass  tube 
through  the  center  of  the  pulley.  Tool  a 
piece  of  cold  rolled  i^j-in.  etoek,  cut  a  thread 
on  each  end  and  bolt  it  to  a  piece  ot  Iron, 


I 


certain  amount,  and  blocked  In  poaltlo 
The  Jack  was  then  raised  higher  by  placti 
blocks  beneath  the  bead  of  the  Jack,  and  I 
dynamo  was  again  lifted.  I'lile  mode  ■>(  11 
Ing  was  continued  uptll  the  dynamo  w 
raised  sufDcIently  high  to  permit  of  Insei 
ing  the  new  base  and  the  remaval  ot  1 
old  one. 

For  the  nipple  a  piece  of  1-In.  pipe  « 
used,  says  the  Engineers'  Review,  and  etc 
the  strain  nlcel)-.  A  washer  between  I 
nut  and  the  nipple  improves  the  Jack,  a 
the  head  ot  the  bolt  should  rest  In  b  coi 
tersunk  plate  lo  keep  the  bolt  from  Irm 
ing. 

WIRINO  FOR  GAS  ENOINB 

It  is  often  difficult  to  start  a  gan  engla 
which  Is  Ignited  by  a  dynamo  and  for  t 
reason  batteries  are  used  In  connection  w1| 
the  itynamo.  In  the  wiring  diagram  show 
in  the  Gkctch  A  Is  the  dynamo.  B  a  ivn 
point  switch,  and  C  the  spark  colL  T 
wiring  is  Intended  for  use  with  make  b 
break  engines  and  will  not  do  tor  Jnt 
spark  engines. 


A  SIMPLE  HOME-MADE  JACK 

In  putting  a  new  base  under  a  dynamo  a 
Jack  was  necessary  for  lifting  the  machine, 
and  the  one  illustrated  was  Improvised.  A 
%-tn.  bolt  S  In.  long,  threaded  Its  entire 
length,  and  a  nut  and  a  piece  ot  pipe  were 
the  materials  used. 

The  bend  Of  the  bolt  was  placed  on  the 
floor  beneath  the  dynamo.  Then,  bv  screw- 
ing upon  the  nut    the  dynamo  was  lifted  a 


Hooi^Mada  VullIitlnE  Pan 

which  in  turn  bolt  to  the  planer  gib.  Drill 
several  boles  in  the  Iron  so  the  fan  can  be 
set  over  when  raising  or  lowering  the  head. 
In  the  case  Illustrated  the  belt  is  at  an 
angle.  This  fan  could  be  applied  to  any 
power-driven  machine,  or  all  of  them  could 
be  supplied  with  rana.—Contrlbuted  by  A. 
Churchill,  832  E.  32nd  St.,   Portland,  Ore. 


WMoB  tar  Ow  Engine 

To  start  the  engine  place  the  swUcb  < 
the  rtghl'hand  point.  Thin  throws  tbo  hi 
leries  In  the  circuit,  and  allows  nurtlng  t 
engine  with  very  llitie  effort.  Then  ntl 
the  engine  has  run  a  few  aecnnda  the  fwlt 
can  be  turned  to  the  left-hand  point,  th: 
throwing  out  the  batteries.  With  snch  sb 
demands  the  batteries  will  last  a  loni;  tli 
— Contrilmted  by  H.  H.  Fountain.  M7 
St.,  rirooklyn,  N.  Y. 

Greasing  the  molds,  or  pHiaUng  tbatn  « 
coach  vamlsh  twice  n  montli  win  Ir 
cement  blocks  from  stleklog.  Ifsii  tlM  t 
grade  o(  black  canch  rnrnlsb. 


In  1905   the  rapper  prod  ad 
value  to  |137,4ft8.737.      This  U  tli«  hn 
product   of   copptr   tmr   recorded    In 
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TAR  ON  THE  HANDS 


An  excbange  recommends  rubbing  tbe 
bands  with  the  outside  of  fresh  orange  or 
lemon  peel,  and  wiping  dry  immediately.  It 
Is  aetonlEhing  what  a  small  piece  will  clean. 
The  volatile  oils  in  skins  dissolve  the  tar, 
J  that  it  caD  be  wiped  off. 


Pull^lng  Cracki 


through  all  tbe  cracks,  thus  removing  all 

the   Just.     Then    apply   turpentine    to    the 

^crocks  by  means  of  an  oil  can.    This  soalia 

Into  the  wood  and  causes  tbe  putty  to  stick 

ketter,  at  the  same  time  softening  the  putty 

d  ftUowing  it  to  flll  all  parts  of  the  cracks 

I  in  Fig.  4.    Cracks  putUed  in  tlUs 


HOW  TO  PUTTY  CRACKS  IN  FLOORS 

Some  of  tbe  readers  ol  Shop  Notea  may 
have  had  trouble  in  filling  craclcs  In  floors, 
previous  to  painting.  It  seems  that  no  mat- 
ter how  tightly  tbe  putty  is  pressed  la  with 
tbe  putty-knife,  it  will  rise  out  of  the  cracks 
and  project  above  the  surface  of  the  Boor 
a  few  days  after  the  paint  has  been  applied, 
thus  producing  a  very  undesirable  appear- 


Thls  is  uBually  caused  by  the  presence  of 
dust  In  the  cracks  and  by  applying  too 
much  pressure  to  the  putty.  As  it  Is  al- 
most Impossible  to  flll  the  cracks  without 
applying  coaslderable  pressure  to  tbe  putty, 
It  becomes  necessary  to  remove  tbe  dust  or 
dirt  The  necesBlty  of  this  operation  is  Il- 
lustrated in  the  accompanying  sketch.  Fig. 
1  shows  a  crack  iu  the  Qoor  with  a  quantity 
o(  dust  at  the  bottom.  This  dust  Is  com- 
pressed hy  tbe  application  of  the  putty,  as 
shown  In  Fig.  2,  and  as  the  compressed  dust 
la  Hotnewhat  elastic.  It  tenda  to  expand  to 
its  original  volume.  This  results  in  raising 
^^  the    putty    from    the    cracks    as    shown    in 

^Lng.  3. 

^^V    la  order  to  prevent  this  defect,  run  tbe 
^^■polnted  end  of  a  flie  or  other  pointed  object 


EMERY  WHEEL  HOLDER  FOR 
LATHE 

Having  a  lathe  and  emery  wbeel,  but  not 
a  wbeel  bolder,  I  devised  the  following  com 
ter  for  holding  the  nheel  in  the  lathe: 

My  emery  wheel  Is  1  in  thick  and  has  a 
1-ln.  bole,  so  I  turned  a  piece  of  soft  steel 


V  wHIi  Entry 


1  In.  In  diameter  and  6  In.  long  to  fit  the 
center  bole  In  tbe  lathe,  as  shown  at  A  In 
the  cut.  Tbe  other  end  was  "threaded  (or 
the  nuts,  B  and  C,  one  of  which,  B, 
pinned  to  tbe  shaft.  Both  nuts  were  sup- 
piled  with  washers,  D  D,  as  shown. 

If  desired,  a  straight  piece  of  steel  may 
be  used  in  place  of  the  tapered  piece,  but  it 
will  then  t)e  necessary  to  either  use  a  chuck 
or  make  center  holes  In  each  end  and  u 
dog. — Contributed  by  Donald  Reeves,  Oak 
Park,  111. 

STRENGTH  OF  WOODEN  TANKS 

The  hoops  on  a  wooden  tank  determine 
Its  strength.  Fiat  hoops  are  leas  satisfac- 
tory than  round.  Round  hoops  do  not  ruat 
so  quickly,  and  are  not  weakened  so  n: 
by  a  little  ruat  as  are  flat  hoops;  also,  w 
the  tank  swells,  they  are  not  apt  to  bi 
but  sink  into  the  wood.  Instead. 

Cypress,  cedar  or  white  pine,  free  from 
Imperfections  and  thoroughly  dry.  are  tha 
species  of  wood  advised  by  the  Ore  insur- 
ance authorities  tor  cylindrical  wooden 
tanks,  Michigan  pine,  tree  from  sapwood, 
is  most  durable  where  the  tank  is  exposed 
to  froeiing. 


POPULAR    UBCHANICS 


STEP  LADDER  FOR  STAIRS 

An  orilinary  Htap  ladder  cannot  be   used 
on  KUIrwayH,  but  by  adding  the  attachment 

here   Rtaown   It 

can  be  uBed  In 
that  position 
with  perfect 
safety.    Fasten 

|>  a  I  r    of    legs 

Hhorter  than 
the  original 
legs  and  ar- 
range HO  that 
(!  1 1  ta  e  r  pair 
may  be  used 
when  wanted. 
Hooka  and 
eycH  mny  Im  lifted  on  the  long  legs  to  bold 
them  ttgninHt  the  laddur  when  uiilng  on  a 
nlalrway,  thiiH  making  the  device  easier  to 
fflovo  up  and  down  HtnirH. — ('ontrlbnted  by 
John  Wnldon,  433  f^oliimbla  St.,  Brooklyn. 
New  York. 


LOOSE  PISTON  ROD  INDICATOR 

tt  Hometlmnii  ha]i|>enH  (In  fact,  quite 
ftflAD)  thKl  when  ii  plHton  rod  Is  screwed 
Inlu  the  cniHKheiKl  It  will  work  loone  and 
eommnni'n  Imchlng  nut  while  the  engine  Is 
niiinhiK.  1'hc!  <deiiriiiire  Ih  often  very  email 
nnd  Kenenilly  the  flrat  hint  the  engineer 
gnttt  of  HiiiiicthliiR  liclntt  wrong  Is  a  gentle 
tn|i,  tiij),  liiti  'if  thi'  iilHton  on  the  cylinder 
h(«id.  In  I'liwit  whiTe  nn  rnginc  gives  thin 
kind  lit  trcitililr,  llie  i-xpcdlcnt  iltuntrated  In 
llie  Hki'li'h   will   prove  usuful,  nayn  a  corre- 


LeoM  PlitiN)  Rod  Eipnllaal 


sponilcnt  of  I'owcr.  Here  A  Ih  n  Jam-nut 
and  >:  Y  la  n  black  slrliii'  of  ralnt.  uay,  li, 
In.  wide,  drawn  acroRx  the  crosshead  boss. 
the  Jam-nut  and  along  the  tiUle  of  the  piston 
rod.  This  stripe  can  be  seen  quite  plainly 
wblle  the  engine  Is  in  motion,  and  I(  tbe 
or  aut  commencea  to  turn,  the  broken 
I  Win  be  noticed  ImmeduWr. 


READINO  THE  WEKIHT  OP  AN 
ANVIL 

The  flgnres  on  an  anrll  IndlaUiix  tts 
weight  form  a  pnisle  to  many  •  Bmltb  and 
mechanic  who  baa  not  learned  bow  to  rtod 
them.  The  Ilgares  state  the  nomber  of 
gross  hundredweight  of  112  llx,  quarters  of 
hundredweight  and  the  extra  poonda,  nys 
the  American  Blacksmith.  For  inataace,  tlw 
figures  Z-1-18  on  an  anvil  mean  two  bnn- 
dredwelght  of  112  lb.  each,  or  224  lb.,  plna 
one  quarter  hundredweight,  or  S8  lb,  plna 
extra  pounds,  18,  amounting  in  all  to  270  lb. 

DEVICE  FOR  a^EANlNQ  BOILER 
TUBES 

A  simple  and  good  device  for  cleaning 
scale  from  boiler  tubes  may  be  made  as 
follows: 

To  a  piece  of  ^4-ln.  rod,  IS  In.  long,  weld 
an  angle  or  croes  bar  at  either  end,  the  bot- 
tom piece  to  be  S  In.  long  and  made  equare 


to  cut  the  scale,  says  tbe  Ehiglneera'  Re- 
view, and  the  upper  piece  12  in.  long  to 
Rcrve  as  a  handle. 

in  using  the  tool,  the  bottom  or  shorter 
end  Ib  shoved  down  between  the  tubes  and 
Is  then  used  auger  fashion.  By  bo  doing, 
the  bottom  bar  is  turned  crosswise  to  the 
tubes,  which  pushes  the  scale  out  from  both 
rows  of  tubes  on  either  side.  By  moving 
along  the  tubes  one  Is  able  to  clean  the  en- 
tire lot  in  a  very  Mhort  time.  This  device 
removes  the  scale  from  the  top  and  bottom 
tube  at  the  name  time,  letting  tbe  scale  (all 
to  the  bottom  of  the  boiler,  where  It  can 
be  easily  removed. 


POPULAR    MECHANICS 


TEMPORARY  REPAIR  FOR  A  LARGE 

PULLEY 


A  novel  method  of  making  a  quick  repair 
for  a  large  pulley  was  used  in  a  large  tex- 
tile finishing  plant,  where  a  pulley  84-in. 
diameter  and  36-in.  face  suddenly  broke,  at 


Repair  for  Pulley 

a  time  when  the  plant  was  behind  in  orders, 
and  simply  had  to  run  in  the  shortest  pos- 
sible time.  None  of  the  supply  houses  in 
the  vicinity  could  furnish  a  new  pulley  of 
the  required  size,  so  the  master  mechanic 
had  to  make  a  temporary  repair,  which  is 
described  by  a  correspondent  of  the  Ameri- 
can Machinist  as  follows: 

The  piece  of  pulley  rim  broken  out  was 
approximately  the  section  between  two  sets 
of  arms,  and  was  roughly  from  2^  to  3  ft. 
across,  as  shown  in  Fig.  1.  As  the  rest  of 
the  pulley  seemed  to  be  in  good  condition, 
he  had  the  carpenters  get  out  some  3xl2-in. 
ash,  and  prepare  four  pieces  to  fit  the  inside 
of  the  pulley  rim  as  at  A,  Fig.  2.  These 
were  placed  on  each  side  of  the  arms,  and 
each  pair  well  bolted  together,  clamping 
them  firmly  to  the  arms.  Some  pieces  of 
4-in.  ash  were  then  sawed  36  in.  long,  and 
bolted  to  and  across  the  pieces  of  3x12, 
allowing  the  bolts  to  pass  down  between  the 
pieces,  countersinking  the  heads  and  using 
nuts  and  washers  underneath.  B,  Fig.  2, 
shows  the  pieces  in  place.  In  the  meantime 
a  small  engine  had  been  moved  into  a  con- 
venient position  for  driving  a  section  of  this 
shaft,  and  the  pulley  and  the  cross  slide 
from  the  shop  planer  had  been  rigged  to  hold 
the  tool  for  taming,  so  it  was  a  matter  of 
a  tew  mlnates  only  to  turn  off  the  section 
Of  wood  down  to  the  else  of  the  pulley. 


Then  the  nearest  coupling  was  loosened, 
and  the  pulley  and  section  of  shaft  removed 
to  some  convenient  horses  for  balancing. 
It  took  136  lb.  of  I6ad  to  do  this,  and  as  it 
was  run  in  between  the  pieces  of  3x12  ash, 
there  was  little  fear  of  its  getting  loose. 

After  erection,  the  main  belt  was  replaced 
and  the  plant  ran  on  the  same  as  usual  for 
over  two  months  before  it  was  removed  to 
be  replaced  by  the  new  pulley,  and  even  then 
it  seemed  just  as  good  as  the  day  it  was 
repaired. 

♦  •  ♦ 


HOW  TO  FORQE  A  GOOD  WRENCH 


The  directions  for  forging  this  wrench,  as 
given  by  a  correspondent  of  the  Blacksmith 
and  Wheelwright,  are  as  follows:  First 
take  a  file  or  good  buggy  spring,  according 
to  the  size  of  the  wrench  wanted,  as  in  Fig. 
1.  Forge  this  down  1  in.  or  1^  in.  from  the 
end,  as  shown  in  Fig.  2.  Then  forge  a  T 
on  each  end  and  keep  the  comers  round 
(Fig.  3).  Then  turn  each  T  on  the  horn 
of  the  anvil  and  bring  one  end  around  a 
trifie  farther  than  the  other,  as  in  Fig.  4. 
In  finishing  trim  off  the  ends  and  square 
up  to  suit  the  nut  (Fig.  5).     In  this  way 


Porgfng  •  Wrench 

the  grain  of  the  steel  is  forged  around  each 
prong,    thus    making    it    a    good,    strong 
wrench.    Never  punch  a  hole  and  cut  it 
as  this  will  make  the  prongs  crose-graiz 
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CEMENTINQ  A  WATCH  CRYSTAL 

Anyone  can  cement  a  loose  watch  crystal 
In  place  and  so  avoid  the  necessity  of  going 
to  the  Jeweler's  with  It.  Remove  tbe  bezel 
from  the  case,  place  the  crystal  In  position 
and  melt  eoougli  sulphur  flour  to  run  In 
around  the  glass.  Heat  the  bezel  and  crys- 
tal over  an  alcohol  lamp  until  the  sulphur 
runs  down  in  the  groove  and  around  tbe 
glass,  then  let  It  cool.  When  cooled,  remove 
all  the  sulphur  that  remains  outside  the 
groove.  This  makes  a  water  and  dust  proof 
Joint  and  also  holds  tbe  crystal  firmly. — 
Contributed  by  M.  D.  Scbaefermeyer,  Hay- 
den,  Colo. 


For  Spnttlns  Raa* 

are  then  driven  Into  the  opening  made.  As 
the  opening  extends  along  the  length  of  tbe 
log  the  wooden  wedges  are  driven  In  until 
at  last  the  log  is  In  two  parts.  These  large 
pieces  are  cut  up  Into  Bmaller  ones  In  tbe 
■  way. 


HOW  TO  MAKE  A  REVERSING 
RHEOSTAT 

A  reversing  rheostat  for  changing  either 
tbe  direction  or  speed  of  a  motor  by  the  op- 
eration of  one  handle  can  be  made  by  fol- 
lowing the  diagram  shown  In  the  sketch. 
A  and  B  are  copper  contacts,  A  being  Insu- 


THB  RAIL-SPLITTER'S  KIT 

A  ratl-splltter's  outfit,  such  as  was  need 
by  Abraham  Lincoln,  Is  shown  In  the  ac- 
companying Illustration.  The  kit  consists 
of  several  Ironwood  wedges  (tough  wood 
with  a  fine  grain) ;  a  couple  of  Iron  wedges 
to  start  the  splitting  process,  an  ax  and  a 
"beetle,"  Tbe  "beetle"  (shown  In  tbe  back- 
ground )  Is  usually  made  by  tbe  rall-splltter 
himself,  says  Wood  Craft,  and  Is  used  for 
driving  the  wedges. 

In  splitting  rails,  tbe  ax  1b  struck  Into 
tbe  end  of  the  log  and  the  two  Iron  wedges 


Kcvcrolng  RboMtat 


lated  from  the  handle  and  B  connected  to 
It.  The  resistance  colls.  C.  give  the  neces- 
sary resistance  for  decreasing  the  speed. 

When  the  handle  Is  In  tbe  center  the 
motor  will  not  move,  but  when  moved  to 
either  side  the  motor  will  revolve,  the  di- 
rection of  tbe  revolution  being  changed  by 
swinging  the  lever  over  to  the  opposite 
side.— Contributed  by  Donald  Reeves,  Oak 
Park,  111. 


POWER  FROM  WINDMILLS 

While  windmills,  as  far  as  we  can  deter- 
mine, have  very  rarely  been  used  for  com- 
pressing air.  there  Is  no  reason,  however, 
why  Ihey  should  not  be  adapted  to  this  pur- 
pose. A  windmill  with  a  I2-ft  blade  is 
commonly  rated  at  2  hp..  and  one  with  > 
16-ft.  blnde  is  rated  at  4  tap.  If  this  power 
were  utilized  for  compressing  air,  the  re- 
sults obtained  would  be  as  follows: 
2  hp.  win  compress  9.6  cu.  ft.  of  free  air 

per  mln,  to  100  lb.  gauge. 
2  hp.  win  conipreaa  11   cu.   ft.   of  free  air 

pfr  mln.  to  SO  lb.  gauge. 
4    hp.    will   compress   19    cu.    ft.   of   free  air 

per  mln.  to  100  lb.  gauge. 
4   bp.   will   compress   23    cu.    ft    of    tree  air 

per  min.  to  SO  Ih.  gauge. 

The  above  results  were  calculated  on  the 
assumption  that  15  per  cent  be  allowed  for 
friction  in  the  air  compressor,  but  as  stated 
by  a  correspondent  of  Browning's  Industrial 
Magazine,  the  allowance  tor  an  apparsttu  Of 
this  kind  should  probably  be  greatar. 

It  is  not  considered  pmcticabU  to  at 
Tlnd  power  for  tlie  g 


1  dials  are  coming  Into  use  again.  It 

halstit  interest  tlie  readers  of  Shop  Notes  to 

^  how  tbey  are  made.    In  making  a  sun 

^ial  It  la  very  imrortant  that  the  angle  of 

■  upright  piece    (see  Fig.   1). 

IsboulU  be  equal  to  the  latitude  of  the  place 


POPULAR    MECHANICS 

HOW  TO  MAKE  A  SUN  DIAL 


where  the  dial  is  to  be  used.  A  sun  dial 
Svhkh  will  give  the  time  accurately  In  one 
^aiity,  will  therefore  be  Inaccurate  when 
moved  either  north  or  south  any  conslder- 
ible  dlatance.  For  Instance,  the  dial  shown 
'fn  Fig.  1,  which  Is  designed  for  use  lu  Chi- 
cago, would  be  unsuitable  for  New  Orleans, 
bnt  If  moved  straight  east  or  west  Its  time- 
keeping qualities  would  not  be  disturbed. 

The  latitude  at  any  place  can  be  found  by 
|onauUlng  suitable  maps.  The  correct  angle 
'  .r  Chicago  la  41"  56'  or  practically  42°,  and 
■  New  York  it  la  40°  4:c.  The  object  of 
tailing  the  angle  of  the  screen  equal  to  the 
Is  to  have  the  edge  of  the  screen 
parallel  with  the  earth'a  axis,  a  coodition 
olutely  essential  in  an  accurate  dial.  It 
I  therefore  oeccssary  that  the  dial,  after 
jieing  made,  should  be  placed  In  an  exactly 
torltontal  position  and  also  that  the  screen 
blould  point  directly  north  and  south,  the 
>  end  being  placed  toward  the  north. 
Hcreen  should  also  be  set  exactly  per- 
^ndlculnr  to  the  (ace  of  the  dial. 

:  material  of  the  dial  may  be  metal. 
^ell-seasoned  wood,  or  any  other  substance 
rbleh  will  not  warp  or  change  its  shape,  and 
]  be  made  with  a  round  or  square  base, 
■  maybe  desired.  In  marklog  the  divisions 
i  the  hours  there  are  two  general  methods; 
he  Id  which  the  diviaioos  are  determined 
y  trial  and  the  other  in  which  they  are 
jtlcalnted  by  mathematics  and  geometrical 
iBtructlons. 
1  the  former  method  tho  dial  Is  placed 
xa  in  the  correct  position  and  the 
\  ot  tte  tOutdov  marhed  at  the  end  of 


each  hour.  It  Is  neceaaary  to  take  a  reading 
each  hour  because  the  spaces  are  not  i" 
equal,  as  In  a  clock,  but  are  shorter  at  no( 
and  longer  In  the  evening  and  morning.  : 
shown  In  Fig.  2.  While  the  consecutive  hour 
spaces  are  not  equal  they  arc  all  symmetrical 
from  the  12  o'clock  mark  In  the  cent 
Thus  the  space  from  12  to  1  Is  equal  to 
space  from  11  to  12;  10 — 11  Is  equal  to 
1—2;  fl— 10  equals  2—3,  etc.  This  rule 
may  be  applied  in  checking  the  results  to 
Bee  that  they  are  accurate. 

The  latter  method,  although  more  ingen- 
ious. Is  not  practical,  as  the  theoretical  re- 
sults obtained  by  calculation  are  subdect  to 
sources  of  error  such  as  refraction.  It  Is 
well  known  that  the  sun  Is  visible  for  so 
time  after  it  haa  set,  this  phenomenon  being 
due  to  the  bending  of  the  rays  aa  tbey  pass 
obliquely  through  the  atmosphere,  and  the 
theoretical  division  of  the  spaces  on  a  d 
will  therefore  be  inaccurate. 

The  correct  divisions  of  the  hours  being 


Fig.  Z-DM  SpK<d  Idt  Ijilltude  ol  New 


obtained,  they  may  he  either  painted  at 
scratched  on  the  surface  of  the  dial,  which 
will  then  be  complete.  If  desired,  the  half 
and  quarter  hour  divisions  may  also  be 
marked,  although  Ihey  may  be  readily  cal- 
culated by  the  eye  when  not  so  Inscribed. 


To  soften  putty  on  glass  and  frames  of 

windows,  paint  it  over  with  nitric  or  murh- 
atlc  acid.  In  an  hour's  time  It  may  be 
easily  removed. 
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POPULAR    MBOHANICS 
CUTTINa  A  BELT  AIR  CUSHION  IN  BELT 


A  driving  belt  8  ft.  long,  for  a  lathe,  was 
cut  out  of  a  piece  of  leather  6  In.  square 
by  a  mechanic  by  the  following  method: 

The   corners    were    cut   off,    leaving   the 


Cutting  •  SnMU  Belt 

leather  circular.  Then  he  cut  around  the 
circumference  (or  about  1  In.  to  the  re- 
quired width  o(  the  belt,  and  fixed  a  brad- 
awl In  a  bench,  with  a  knife  opposite,  at  a 
distance  of  the  width  (%  In.)  of  what  he 
wished  the  belt  to  be,  and  another  bradawl 
to  steady  the  cut  through,  as  Indicated  In 
sketch,  and  placing  the  end  of  the  belt 
which  he  had  cut  between  knife  and  brad- 
awl, drew  the  whole  belting  between  this 
space,  the  knife  cutting  the  belt  to  an  even 
width. 


-♦-•-♦■ 


GUARD  FOR  BELT 


To  prevent  a  belt  from  swinging  and 
striking  the  frame  of  the  generator,  a  cor- 
respondent   of    the    Engineer's    Review    at- 


^ 


Btfiy.'ifl 


Guide  for  Belts 

tached  a  guard  as  shown  in  the  illustration. 
'I'he  guard  is  made  from  \.xl»o-in.  iron;  the 
rollers,  A  and  B,  are  made  of  'H-in.  pipe 
and  are  set  with  about  \-j  in.  clearance  on 
each  side  when  the  belt  is  standing. 


-♦  -•- ♦ 


For  filling  holes  in  castings,  use  a  metal 
made  of  9  parts  lead,  2  parts  antimony  and 
1  """^  ' '  'muth.    This  metal  expands  in  cool- 


In  a  plant  where  a  57-k.  w.  generator  wu 
used  as  a  motor  to  drive  m  line  of  shaft- 
ing, the  paper  pulley  on  the  motor  being 
16  In.  by  12  in.;  the  pulley  on  the  line  shaft, 
72  in.  by  12  in.,  making  190  r.  p.  m.;  the 
belt  of  five-ply  rubber  of  good  quality  and 
the  distance  between  centers  about  17  ft, 
a  pounding  occurred  at  a  certain  point  at 
each  revolution  of  the  belt.  Increasing  in 
force  each  time.  It  was  not  conyenient  to 
stop  the  motor,  and  though  the  belt  was  not 
loose,  a  tightener  was  applied  as  Indicated 
in  the  sketch,  in  the  hope  of  stopping  the 
pounding,  but  without  success. 

At  noontime,  when  the  motor  was  stopped, 
examination  showed  that  the  outer  layers  of 
canvas  and  rubber  were  detached  for  almost 
the  entire  length  of  the  belt,  while  the 
edges  still  held  together,  and  a  cushion  of 


l^ooitlooof 


air  a  foot  long  and  3V&  in.  thick  had  formed 
in  the  interior  of  the  belt,  causing  the  pound- 
ing. The  belt  was  then  perforated  with  a 
i/{!-in.  belt  punch  throughout  its  entire 
length,  the  holes  being  located  a  foot  apart 
and  staggered.  This  did  not  stop  the  pound- 
ing immediately,  but  gradually  diminished 
its  force  until  only  a  click  could  be  heard, 
says  a  correspondent  of  Power,  and  for 
many  days  after  one  could  feel  the  air 
being  forced  out  through  the  holes  at  one 
point. 

♦-•--♦ 

The  heat  of  one  pound  of  coal  will  con- 
vert from  five  to  eight  pounds  of  water  into 
steam  in  ordinary  locomotive  practice. 


-♦^--•— ♦- 


TO  KEEP  CONTENTS  OP  WOODEN 

PAILS  FROM  TASTING  OF 

THE  WOOD 


Water  or  anything  else  for  ''internal  use" 
kept  in  a  wooden  pail  is  apt  to  taste  of  the 
wood.  To  prevent  this,  says  the  Practical 
Carpenter,  fill  the  pall  with  boiling  hot 
water  and  let  stand  until  the  water  is  cold; 
then  empty  the  pall  and  wash  the  Inside 
with  a  solution  of  soda  in  lukewarm 
with  a  little  lime  added,  after  which 
the  pail  and  rinse  carefully. 


aackh older  which  I  improviBed  last 
r.  when  something  al  the  kind  seemed  a 
r  Bet^esBltF.  Is  shown  In  the  accompanying  II- 
liistratioc  I  raise  many  acres  o[  winter 
vegetables  and   employ  many   pickers,  and 
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the    paper   in   a   email    plate,   put   a   little 
water  on  It  and  set  it  wherever  convenleaL 

—Contributed  by  F.  S.  CumtnlagB,  289  For- 
syth Av,,  Detroit,  Mich. 

DETAILS  OP  HOME-AIADE  SHOWER 
BATH 

The  home-made  shower  liatb  for  factories 
deacriljed  in  Shop  Notes  (or  June.  1906,  in- 
terested so  many  people  and  elicited 
many  Inquiries  that  we  publish  the  accom- 
panying sketch  giving  further  details  of  its 
lonst  ruction. 

The  bath  consists  of  a  cylindrical  casing 
42  In.  in  diameter  and  90  In.  high,  made  of 
No.  22  galvanized  iron.  The  casing  is  In- 
tended to  rest  In  a  copper  tray  or  [>ottom 


OW  TO  MAKE  POISON  FLY  PAPER 


e  and  labor.  When  the 
■ack  Is  full,  a  pull  on  one  leg  of  the  tripod 
ieta  the  whole  weight  of  the  sack  on  the 
gronnd,  and  it  may  then  he  easily  unbooked 
rrotn  the  flller.  in  large  acreage,  there 
should  be  one  holder  at  each  side  of  the 
patch. — Contributed  by  Cbas.  H.  Sebree. 
Monrovia.  Cal. 

HlOV 

^^[  Talce  1  lb.  quassia  chips,  put  them  into 
^^!W  Qt.  water  and  let  stand  for  2*  hours. 
Then  pour  off  the  liquid  and  lK>il  it  down 
to  1  qt.  Now  put  the  same  chips  used  be- 
fore  Into  Hv  qi.  water  and  boil  down  to  1 
pt.  Pour  off  the  liquid  while  warm  and  put 
la  10  oz.  dark  brown  sugar.  When  the 
sugar  Is  dissolved,  mix  the  two  liquids. 
When  cool,  Boak  pieces  of  blotting  paper 
1  tbe  liquid  for  a  minute,  then  take  them 
mi  and  drain  and  dry  them.  Tl^e  paper 
I  be  laid  away  for  use  at  some  future 
I,  It  deeired.     To  use.  place  a  piece  of 


Convenlcnl  Shower  Elalh 

which  Is  connected  with  the  sewer  and  pre- 
vents   water    from    ove mowing    upon    the 

At  tbe  top  of  the  casing  Is  a  shower  bead 
with  hot  and  cold  water  connections.    In  the 
side  of  the  casing  is  a  door  22  In.  x  12  I* 
which  opens  out  ■ 
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CHEST  FOR  STOVE  JOBBER'S  KIT 

For  carrying  the  store  Jobber's  kit  a  small 
metal  chest,  such  as  llluBtrated,  Is  most  con- 
venient and  suitable.  The  top  part  Is  for 
the  toolB,  coniprtsing  one  brace  with  chuck 
and  drills,  center  and   rtvet  punches,  cpid 


chisels,  Bcrewdrlver,   hammer,   pliers,  hand 
snips,  flies  and  a  small  trowel. 

The  bottom,  saytt  a  correspondent  of  the 
Metal  Worher,  has  apaces  tor  Are  clay  and 
■  stove  putty  and  compartments  for  wire, 
Btove  bolts  and  similar  HUpplies. 


PORTABLE  FORCE  FOR  THE  SHOP 

The  accompanying  Illustration  shows  a 
portable  forge,  which  was  designed  and  con- 
structed In  one  of  the  large  railway  shops, 
where  It  has  proved  to  be  very  useful  and 
convenient. 

Either  coal  or  charcoal  can  be  used  for 
fuel,    says    the    Railway    Review,    and    by 


making    slight    alterattona    and    oddlns   t 
suitable  tank,  oil  may  be  need. 

The  top  frame,  a  plan  detail  of  which 
is  shown  In  the  Illustration,  ehonld  be 
made  of  V^-Id.  sheet  steel,  but  the  hood  may 
be  made  of  lighter  material.  The  device  ii 
Intended  for  use  In  shops  where  compressed 
air  Is  used,  which  can  be  supplied  by  means 
of  nipples  permitting  a  conpling  dlr«ct  to 
the  compressed  air  connections. 

pastenino  steel  tools  in  their 
hanih.es 

When  the  steel  tool  comes  out  of  Its  han- 
dle, nil  the  handle  with  powdered  rosin  and 
a  little  rottenstone.  says  the  Practical  Car- 
penter, then  heat  the  tang  of  the  tool  red- 
hot  and  push  it  Into  the  handle.  When 
cold  the  tool  will  be  held  flrmly  In  place. 

TO  REMOVE  DISCOLORATION  FROM 
IRON  AND  STEEL 

When  iron  or  steel  has  been  colored  blue 
by  exposure  to  heat,  try  rubbing  It  llghU; 
with  a  sponge  or  rag  dipped  In  sulphuric, 
nitric  or  hydrochloric  acid,  until  the  discol- 
oration Is  removed.  Then  wash  the  metal, 
dry  by  rubbing,  warm  It  and  give  a  coat  of 
oil  so  It  win  not  rust. 


When  boilers  leak  along  a  seam  or  about 
a  flue,  try  putting  a  pint  of  cornmeal  in  the 

boiler. 


^r..Wi3a 
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SHOP  NOTES 


UNDERCUT  COMMUTATORS 

It  has  been  found  to  be  good  practice  to 
andercut  tlie  mica,  to  the  depth  of  about 
1-82  In.  between  the  commutator  bars  on  all 
of  the  larger  types  of  both  direct  and  alter- 
DatlnE  current  commutator  type  railway  mo- 
tors. It  1b  claimed  af  commutators  so 
treated  that  the  heating  from  poor  commu- 
tation, which  In  the  untreated  commutator 
la  canaed  chiefly  by  unequal  wearing  of  mica 


Par  tlBdarcottlnf  CoMmutator 


and  copper,  la  reduced  to  a  minimum,  alao 
that  It  1b  not  neceeeary  to  use  as  heavy  a 
spring  tension,  wblcb  cuts  down  brush  fric- 
tion and  Its  consequent  heating.  It  also  re- 
duces the  breakage  and  chipping  of  carbons 
by  cutting  out  the  hammer  effect  which  Is 
produced  by  running  over  a  roughened  sur- 
face with  a  7-  or  8-Ib.  spring  tension. 

The  method  adopted  by  one  of  the  largest 
manufacturers  la  clearly  shown  In  the  Illus- 
tration, and  needs  but  a  few  words  of  ex- 
planation. The  armature  which  la  to  have 
ItB  commutator  under-cut  Is  set  up  on  a 
couple  of  horses,  and  the  tool  (see  sketch) 
Is  started  In  the  groove  at  the  inside  end  of 
the  commutator. 

The  tool  consists  ot  a  small  air  motor 
with  an  extended  shaft  and  an  outboard 
bearing.  On  the  outer  end  ot  tbe  shaFt  Is 
placed  a  small  circular  saw.  about  1-32  In. 
by  %  In.  Two  blocks  of  fiber,  cut  to  the 
arc  of  the  commutator,  are  riveted  to  the 
otttboard  bearings,  to  act  as  guides,  also  aa 
g^ngea  to  preTont  the  saw  from  cutting  too 


After  the  mica  la  under-cut  the  commuta- 
tor Is  cleaned  up  and  polished  In  a  latbe; 
then  the  armature  Is  aubjected  to  a  bar  to 
bar  resistance  teat.  A  current  la  applied  to 
the  winding  on  any  two  adjacent  bars  and 
the  voltage  read:  comparative  readings  are 
then  made  on  all  of  the  bars  around  the 
commutator,  1-2,  2-3,  3-4,  4-5,  etc. 

A  good  subatltute  for  the  air  motor  would 
be  a  heavy  flywheel  with  a  pedal  arrange- 
ment and  a  flexible  abaft,  similar  to  e  dm- 
tlat'a  drill,  only  larger. — Contributed  by  G. 
D.  H. 

TO  DRILL  CAVITIES  OP  ANY  DE- 
SIRED SHAPE 

This  may  be  easily  done  by  employing  a 
ateel  flnger,  A,  ahown  In  plan  at  B.  The  fin- 
ger la  made  of  tool  steel,  hardened,  and  Is 
made  concave  along  the  edge,  to  fit  the  ra- 
dius of  the  drill.  To  make  the  cavity,  first 
drill  a  hole  the  required  depth  and  then 
move  the  work  along  and  drill  again,  using 
the  steel  flnger  to  guide  the  drill  and  pre- 
vent springing  or  breaking  It.  Continue  in 
this  way  until  the  desired  shape  is  ob- 
tained. 

The  manner  of  holding  the  flnger  In  posi- 
tion Is  not  shown  tn  the  cut.  as  each  prob- 
lem presents  different  conditions  and  re- 
quires Individual  treatment.  In  my  work  a 
cyllndrlcsl  piece  requires  a  cavity  in  one 
end,  so  I  made  a  collar  to  fit  the  cylinder 


^i= 

A 
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and  tben  fastened  the  finger  to  the  collar 
with  a  cap  acrew.  The  finger  was  enlarged 
and  slotted  to  receive  the  cap  screw  and 
thus  allowed  the  necessary  adjustment.  But 
the  manner  of  fastening  the  Bnger,  A,  can 
be  changed  to  suit  the  work,  and  It  not  ob- 
jectionable can  be  fastened  to  the  work  it- 
self.— Contributed  by  L.  Q,  Warren,  14  Bar- 
nett  St.,  New  Haven,  Conn. 


■ ^^ 

■O'a piston  rod 

HoaB-Made  Alcobol  Btow-Torch 

end,  or  it  you  have  no  drill  that  small,  use 
a  brad  and  small  hammer. 

Bend  a  piece  of  sheet  brass  to  fit  the 
cylinders  snugly  and  solder  the  tube  to  It  as 
shown.  Then  attach  the  rubber  tubing  to 
the  lower  end  of  the  brass  tube.  Fill  tbe 
cylinder  with  a  piece  of  torch  wick  and 
pour  alcohol  In  the  top.  Then  light  the 
wick  and  adjust  the  blast  tube  to  give  the 
desired  form  of  flame. 

Solder  a  small  piece  ot  tin  over  the  hole 
In  tbe  cap  and  use  It  as  a  cover  tor  the 
torch  when  not  In  use.  This  prevents  the 
alcohol  evaporating. — Contributed  by  B. 
WMhIngton,  Bar  H»rbor,  llaln«. 


PRUIT  PICKING  LADDERS 

Au  ordinary  ladder  la  not  anltaUe  for 
fruit  picking,  as  it  canuot  be  placed  near  the 
edges  ot  the  tree  where  the  fmit  Is  most 
abundant.  A  step  ladder  ia  a  little  better, 
but  is  usually  very  unstable,  as  one  leg  U 


HOW  TO  MAKE  AN  ALCOHOL  BLOW- 
TORCH 

A  good  alcohol  blow-torch  suitable  tor 
soldering  and  experimental  work  can  be 
made  from  an  old  bicycle  pump  and  a  piece 
ot  rubber  tubing.  Cut  the  handle  and  piston 
olf  tbe  small  tube  and  pinch  one  end  ot  the 
tube  together  with  a  vise  or  a  pair  of  pliers. 
It  not  then  airtight  it  should  be  soldered. 
Drill  a  1-32-ln.  hole  about  ^  In.  from  the 


usually  oft  the  ground.  The  ladders  ehown 
In  the  accompanying  Illustration,  from  the 
Rural  New-Yorker,  are  the  kind  generally 
used  tor  fruit  picking,  although  the  single 
pole  ladder  at  tlie  left  Is  eonaidered  danger- 
ous by  many.  The  middle  one  is  perhaps 
the  most  preferable,  as  It  has  a  wide  base 
and  wide  steps. 

DEVICE    FOR    RURAL   TELEPHONE 
INSPECTION 

Telephone  linemen,  who  frequently  have 
occasion  to  call  the  home  office  or  one  ot  the 
stations,  will  find  the  following  device  very 
useful  and  convenient.  This  contrivance, 
which  was  designed  by  a  correspondent  ot 
the  American  Telephone  Journal,  has  been 
found  to  make  the  Inspector's  work  more 
easily  accomplished  than  if  he  carried  climb- 
ers and  put  them  on  and  climbed  up  a  pole 
each  time  he  wished  to  make  a  teat. 

The  device  consists  simply  ot  a  triple 
Jointed  cane  tube,  which  may  be  put  together 


in  the  same  way  as  a  fish  pole.  It  carrtM 
a  wire  or  lamp  cord  througli  tbe  oaBtaTi  ti^ 
mlnating  In  a  hook  and  fiutened  la  k  liim 
at  the  upper  end.    The  win  at  tlw  I 
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and  m*T  be  terminated  In  suitable  enapB  (or 
(Kfltenlng  to  a  telepbone  or  test  box.  If  It 
ia  used  on  a  grounded  line  a  gi'ound  rod  and 
mallet  may  be  carried,  and  atlll  tbe  work  of 
connecting  to  a  lino  and  talking  la  easier 
tban  la  poaslbte  tor  a  person  who  bas  to  hold 
tlgbtly  to  a  pole  wltbout  crosa  anna.  Of 
course,  a  double  cane  would  be  neceaaary  tor 
m  metallic  line.  Tbls  device  mar  be  carried 
in  a  buggy  or  on  a  taorse's  back,  and  aa  It 
welgha  but  a  lew  ounces  and  can  be  put  to- 
getber  In  a  tew  seconda,  It  has  gften  very 
good  results  In  actual  service. 


HOW  TO  MAKB  A  WATER  WHEEL 

Make  a  wooden  bub.  A  (see  sketch),  and 
bore  to  flt  tbe  shaft,  B.  Fasten  a  number  of 
soup  ladles  to  tbe  bub,  aa  shown,  and  con- 
nect with  metal  strips,  C  C. .  These  may  be 
obtained  from  the  handles  of  tbe  ladles.  If  of 
BufBclent  length,  and  should  be  firmly 
soldered  together. 

The  outside  casing  may  be  constructed  o( 
wood  or  heavy  galvanized  Iron  and  should 


TO  REPAIR  LEAKY  VALVES 


When  the  brass  seats  of  globe  and  angle 
valves  become  worn  so  that  they  leak  badly 
the  device  here  illustrated  will  be  found 
uaefnl.  Remove  the  bonnet  from  the  valve 
and  clamp  on  the  iron  piece,  A,  which  Is 
made  by  cutting  out  a  piece  of  sheet  iron 
or  ateel  as  at  B,  and  bending  the  three 
t«gs  down  and  tapping  to  receive  the  three 
thumb  screws. 

A  hushing,  C,  will  be  required,  and  should 


be  strong  enough  to  support  the  bearings, 
D  D.  These  may  be  made  of  pieces  of  pipe 
with  flangea  screwed  on  the  ends,  the  pipes 
being  then  poured  with  babbitt,  or  they  may 
be  made  from  castings  of  a  wood  pattern 
made  specially  for  the  purpose. 

The  nozzle  may  be  constructed  of  heavy 
galvanized  iron,  well  soldered  together  and 
fastened  to  tbe  base,  as  shown.  If  the  wheel 
Is  well  balanced  and  the  bearings  carefully 
made  a  motor  of  this  kind  will  run  up  to 
3,000  revolutions  per  minute. — Contributed 
by  Lee  R.  Clarke,  Bozeman,  Mont 


V«lv«  OrMlog  Jig 


have  a  hole  Just  large  enough  to  admit  the 
valve  stem.  By  making  a  number  of  bush- 
ings of  different  sizes  tbe  device  may  be 
used  on  different  sized  valve  a. 

To  grind  a  valve,  replace  the  bonnet  with 
the  Jig  as  shown  and  put  a  little  emery  dust 
and  oil  on  the  valve  seat.  Then  turn  the 
stem,  first  In  one  direction  and  then  In  the 
opposite  direction,  at  the  time  applying 
vertical  pressure  to  make  the  emery  take 
hold.  Valves  ground  In  thla  way  are  Just 
as  good  as  new  and  unlesa  very  badly  worn 
or  cut  by  the  ateam  can  be  easily  and 
quickly  repaired. — Contributed  by  Scott  H. 
Phillips,  Fairmount,  W.  Va. 

Tbe  world's  annual  production  of  raw 
•Ok  la  81.000,000  lb.,  of  which  China  pro- 
4mh  obMmU  and  Japan  one-tonrth.  . 


RENUMBERING  SCALES 

A  novel  method  of  renumbering  scale 
beams,  which  through  continual  uae  and  ex- 
posure to  smoke,  dust  or  other  substances, 
have  become  very  indistinct.  Is  described 
by  a  correspondent  of  tbe  American  Miller  as 
follows; 

You  can  always  have  nice,  visible  white 
figures  on  your  scales  without  employing  an 


expert  painter  to  renumber  tbem,  simply  by 
Uking  a  piece  of  common  white  chalk  and 
rubbing  It  over  the  numbers  on  the  beam. 
You  can  make  your  one-half  pound  marka 
bine  and  the  pound  marks  white  by  employ- 
Ink  chalk.ot  those  colon. 
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AN  UNIVERSAL  WASHER 

All  macblnldU  know  that  when  a  nut  la 
tapped  out  of  true  and  then  screwed  up 
tight,  the  strain  will  all  come  on  one  stde 
Bf  the  threads.  In  the  case  of  milllnK  ma- 
chine arbors  and  other  devices  requiMng 
great  accuracy,  the  threaded  portion  Is  liable 


WMhor  tor  Inaocunt*  Nala 


to  be  damaged,  either  by  being  sprung,  or  by 
having  the  threads  stripped. 

To  prevent  this  bappening,  I  devised  the 
washer  shown  In  the  sketch,  which  Is  drawn 
greatly  exaggerated.  In  order  to  make  It 
plain.  Eacb  face  of  the  washer  Is  beveled 
off  at  two  opposite  edges,  leaving  a  ridge 
across  the  middle,  the  ridges  on  each  side 
being  at  right  angles  to  each  other,  so  that 
only  one  shows  Id  the  sketch.  The  hole  In 
the  washer  being  a  little  larger  than  the 
screw  allows  the  washer  to  swing  and  thus 
take  up  the  inaccuracy  of  the  nut. — Con- 
tributed tiy  Wm.  Rosenblohm,  'JST  Hancock 
St.,  Brooklyn,  N.  Y. 


CELLAR  VENTILATION 

The  accompanying  sketch  shows  a  system 
of  lellar  ventilation,  which  is  described  by 
a  correxpondeut  of  the  Ilural  Xcw-Yorker  as 
followH : 

In  l.iiil.IiiiR  flio  cellar  wall,  liuiM  in  on  each 
«iil<t  u  li(iu  of  2  or  ;i-in.  drain  iiii«-,  cniiitying 


into  the  cellar  }tiflt  abare  the  floor,  aad  into 
the  open  air  just  above  the  ground  fe\d. 
During  the  summer  these  con  be  left  open, 
and  the  cool  air  of  early  morning  will  flow 
In,  r-nd  the  cellar  will  be  cool  and  pleasant 
all  day.  During  the  winter  they  can  be 
closed  except  when  It  Is  desirable  to  rentl- 
late  or  air  tbe  cellar,  which  can  be  done  bet- 
ter and  with  less  danger  of  frost  by  opening 
these  ducts  than  It  can  be  by  opening  wln- 


REPAIRINQ  WASHED  OUT  TRESTLE 

One  of  our  readers,  Geo.  W,  Crumb,  of 
Bloomfleld,  Mo.,  formerly  president  of  the 
Missouri  Southwestern  Rallrvad  (now  a 
part  of  the  'Frisco  system  i ,  tells  how,  a  few 
years  ago,  he  had  to  repair  a  washed  out 
trestle  approach  to  a  river  bridge  on  his 
small  line,  using  43-ft,  piling,  a  pendulum 
driver  mounted  on  a  flat  car  and  operated 
by  a  detached  portable  engine,  drum  and 
ordinary  drop  head.  He  says:  I  discovered 
that  the  piston  head  of  the  driver  engine 
was  so  worn  that  It  wasted  a  large  port  of 
the  steam  and  power  and  that  Its  boiler  was 
unsafe.  No  machine  shop  was  accessible. 
To  obviate  these  dlfflcultles,  I  disconnected 
the  pile-driver  engine  from  Its  boiler  and 
connected  it,  by  50  ft,  or  more,  of  pipe  to 
the  botler-head  of  the  locomotive.  To  make 
It  elastic  and  allow  tor  the  "slack"  between 
the  locomotive  tender  and  Ibe  driver  car.  I 
put  in  a  flexible  Joint,  over  the  coupling 
(draw-hi?ad  made  with  six  '■clls"i,  three 
short  nipples  and  two  pieces  of  pipe.  4-ft. 
long  and  n  union,  making,  with  the  union, 
four  Joints,  the  4-ft.  pieces  of  pipe  extend- 
ing upward  and  Joined  at  the  top,  thus 
allowing  plenty  of  lost  motion,  or  "slack." 
Then  1  put  a  suitable  sheave  In  a  heavy 
Ktrap  Kbuckle,  attached  It  to  the  top  at  the 
trip  shui'kle  (or  the  hammer  and  passed  the 
hammer  lioiKiing  rope  down  from  the  driver 
head  under  the  special  sheave  and  back  to 
the  gallows  head,  where  It  was  made  fast 
TLIh.  of  course,  doubled  the  pull  of  tbe 
pile-drlvor  euKluo  and  made  It  ample  for  th« 
2,0001b.  hammer.  The  flexible  Joint  worked 
with  very  little  leakage.  The  piling  was 
delivered  a  thousand  feet  from  the  washout, 
at  the  side  of  the  track,  each  stick  being 
pulled  in  front  of  the  leads  by  the  driver 
engine  and  the  hoisting  line  raised  In  the 
clear  and  tbe  whole  train  was  then  run  to 
the  waujioiit  11.000  ft.i,  adjusted,  the  piling 
placed  tietwccn  the  leads  and  driven  tnun 
12  to  la  fL  Within  two  days.  In  mIdwiBtar, 
In  a  continuous  snow  and  niln  storm,  wttk 
Blx  men,  w*  drore  (our  boau  (it  sImm  tl 


plllDg),  put  on  caps,  stringers  and  ties  and 
ran  tbe  train  across  the  break,  the  piling 
being  all  driven  fn  a  swollen  stream.  Of 
course,  large  railroads  are  always  prepared 
for  such  emergencies. 

A    SHORT-ORDER    BEAM    COMPASS 


hit  upon  a  scheme  as  illustrated  liy  the 
sketch,  writes  a  correspondent  of  Machinery. 
He  dismantied  the  compass  belonging  to 
his  drawing  set  and  fastened  the  needle- 
point end  firmly  to  a  stick  about  one-half 
Inch  square,  and  of  the  desired  length.  This 
fastening  was  accomplished  by  first  notching 
one  side  of  the  stick  to  admit  the  hinge  of 
the  compass  leg.  so  It  might  lie  squarely  on 
top.  and  tying  it  with  stout  cord.  The  pen- 
cil leg  was  fastened  by  a  thumb-tack  through 
the  eye,  another  on  top  to  prevent  "back- 
lash," and  some  rubber  bands.  This  part,  by 
the  way,  was  placed  at  the  side  and  not  on 
top  of  the  beam.  The  radius  was  easily  ad- 
justed by  removing  the  two  thumb-tacks  and 
sliding  the  pencil  leg  to  the  right  location. 
Once  constructed,  the  compass  worked  as 
well  as  an  expensive  b( 


L  LAYING  OUT  SEGMENTS 

r  When  It  is  necessary  to  saw  out  a  lot  of 
Bfigment  pieces,  such  aa  are  used  over  door 
and  window  frames,  saya  the  Wood-Worker, 
proceed  as  follows: 

Suppose  the  segments  are  to  be  48  In,  long 
with  a  riBO  of  4  In.:  Square  one-half  the 
length  (24  In.),  which  gives  S7S;  square  the 
rise,   which   gives   16;     add   5T(i  and   1<!,   oh- 


WINDING  LONG  SPRINGS 


There  are  many  methods  of  winding 
springs  In  a  lathe,  but  in  the  following  plan, 
which  has  been  used  successfully  by  a  cor- 
respondent of  the  American  Machinist,  the 
length  of  the  spring  will  be  limited  only  by 
the  length  of  the  wire: 

The  only  thing  to  be  made  Is  a  mandrel. 
Fig.  1.  the  length  depending  on  the  size  ot 
wire;  for  No.  20  B.  ft  S.  gage,  llj  In.  is 
long  enough.  The  diameter  of  the  small 
part.  C,  to  be  the  same  size  aa  an  ordinary 
mandrel  (or  winding  the  same  size  spring, 
the  angle  to  be  about  4a  degrees,  the  larger 
diameter,  A.  to  be  as  large  as  possible  with- 
out giving  a  permanent  set  to  the  spring, 
and  Its  length  to  be  three  times  the  pitch  of 
the  spring. 

The  end.  B.  Is  tapered  so  as  to  let  the 
spring  slide  ofC  easily.     It  will  generally  be 
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talning  692;  divide  592  by  twice  the  rise 
(2X4=8),  which  ^ives  74  Jn.,  the  radius. 
Thim  raie  m&y  be  uaed  In  any  esse. 


found  that  each  problem  will  require  some 
"cut  and  Iry"  on  account  ot  the  variations 
of  the  temper  In  the  material  ot  which  the 
wire  is  constructed. 

To  wind  the  spring,  place  the  mandrel  in 
a  lathe  chuck.  Select  a  thread  chaser  ol 
about  the  pitch  of  the  spring  you  are  to 
wind,  place  It  In  the  tool  poet  In  a  position 
to  bear  evenly  on  the  mandrel.  Wind  the 
small  straight  part  of  the  mandrel  full  of 
wire  by  hand  with  the  free  end  toward  the 
point.  Push  the  spring  thus  made  over  the 
larger  ¥*-rt  olttift  ma^4tfe\\.N>\-jtiNi.'V'SKfe"™*^ 
S  or  ^  \,\jTOa  \feft.  OTi.  >i«  ■«»»».  -so.*-  "**a>* 


POPULAR    MECHANICS 


up  the  chaser  so  as  to  engage  these  toniB 
and  start  the  lathe  (see  Fig.  2). 

The  pitch  of  the  spring  will  he  modified 
by  the  distance  between  the  chaser  teeth, 
the  bevel  of  the  mandrel  and  the  angle  of 
the  bevel.  The  shorter  the  distance  between 
the  chaser  and  the  bevel  and  the  steeper 
the   bevel,    the   closer    the   spring   will    be 

wound. 

♦-♦  « 

A   HOME-MADE    QAS'  GENERATOR 


A  gas  generator,  suitable  for  use  in  a 
country  residence,  is  described  by  a  corre- 
spondent of  the  Model  Engineer  and  Elec- 
trician as  follows:  The  generator  is  de- 
signed for  producing  gas  from  gasoline  by 
forcing  air  through  a  chamber  containing 
the  gasoline,  thereby  saturating  the  air  with 
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Saudi  QmB  Qenerator  for  IIIumlnAtliig 

gasoline  fumes  and  making  a  combustible 
gas. 

The  Kas  made  in  this  way  is  too  rich  to 
bo  an  explosive  mixture,  i.  e.,  the  amount  of 
air  contained  in  it  is  Insufficient  to  support 
combustion,  but  if  the  gasoline  becomes 
nearly  oxhaustod  an  explosive  mixture  is 
thon  formed  and  the  flame  from  the  burner 
is  liable  to  strike  back  and  ignite  the  mix- 
ture in  the  ^onorator.  As  the  amount  of  gas 
containod  in  the  Koiiorator  Is  yory  small, •the 
effort  of  such  an  explosion  would  probably 
be  of  little  consequcnco,  but  it  is  well  to 
taki*  all  precautions  and  koop  the  carburet- 
tor well  filled  with  gasoline. 

The  burnors  used  with  this  device  must 
bo  of  the  incandescent  type.  The  ordinary 
flsh-tail  burners  are  useless:  they  would 
burn  without  shedding  any  light.  With  burn- 
ers with  mantles  the  light  produced  is  equal 
to  electric  light 

The  generator  may  be  described  as  fol- 


lows: A  and  B  are  two  dust  Uaa;  B  ia  4 
in.  larger  in  diameter  than  A.  A  ia  put  open 
end  downwarda  into  the  water  In  tank  B, 
care  being  taken  to  get  them  water-tight 
and  air-tight.  About  1  in.  from  bottom  of 
B  is  a  piece  of  tube,  %  in.  diameter,  with  a 
bend  as  shown  at  C,  and  runs  the  same 
height  as  dust  bin.  A  tap  at  D  (this  regu- 
lates the  air  from  chamber  to  carburettor, 
and  also  gas  from  carburettor  to  burners). 
If  it  does  not  make  enough  gas,  all  that  is 
required  Is  to  put  a  weight  on  top  of  A.  The 
drawback  of  the  apparatus  is  that  when  all 
the  air  is  used  the  tank  A  has  to  be  pulled 
up  and  the  burners  lit  again.  The  tube  F 
in  the  carburettor  is  perforated  with  holes. 
The  carburettor  is  a  biscuit  tin  with  a  few 
sponge  cloths  hanging  down  from  wires 
soldered  to  the  top  of  tin.  It  is  then  filled 
up  with  coke  the  size  ot  walnuts;  this  helps 
to  soak  up  the  gasoline.  E  is  a  plug  for  fill- 
ing and  G  is  the  supply  to  burners. 

^-•— ♦ 

ELECTRICALLY    PRODUCED   STEEL 


The  enormous  amount  of  energy  that  is 
now  going  to  waste  in  the  unused  water 
power  at  Trallhatta,  Sweden,  will  soon  be 
converted  into  electrical  energy,  to  be  used 
in  the  production  of  steel  in  the  large  mill 
about  to  be  constructed  there.  The  plant 
will  be  operated  under  the  KJelin  patents, 
in  which  the  ore  is  reduced  in  large  electric 
furnaces.  As  the  ore  deposits  are  very  ex- 
tensive and  the  available  water  power  enor- 
mous, the  steel  will  no  doubt  be  produced 
at  a  great  profit.  The  first  plant  will  be 
from  10.000  to  15.000  hp.  and  will  turn  out 
about  500.000  tons  annually. 


♦  •  ♦ 


VENT  NECESSARY  IN  WATER  MUF- 
FLER FOR  TWO-CYCLE 
QAS  ENGINE 


The  water  muflSer  described  in  Shop  Notes 
for  October  will  work  all  right  with  a  4-cycle 
engine,  but  If  used  in  connection  with  a 
2-cycle  engine  it  may  happen  that  the  partial 
vacuum  produced  in  starting  would  draw 
water  into  the  cylinder  and  cause  trouble. 
To  prevent  this,  drill  a  small  hole  in  the 
pipe  above  the  water  level. — Contributed  by 
D.  H.  Reeves.  645  Iowa  St..  Oak  Park,  111. 

—♦--•—♦ 

At  Portland.  Oregon,  recently.  25,000,000 
ft.  of  lumber  was  loaded:  20,000,000  ft  on 
vessels  for  foreign  ports,  and  6.000,000  ft 
for  home  ports.  That  city  la  said  to  be  tti 
greatest  lumber  port  in  the  worid. 


POPULAR    UB0HANIC8 


RBMOVABLB  ANCHOR  BOLT  FOR 
BNQINB  FOUNDATION 

Tha  anchor  ^Its  generally  used  for  en- 
gine foundations  cannot  be  removed  and  for 
tliat  reason  cannot  be  renewed  when  broken. 
Tbe  accompanylnB  eketcti  Bhows  a  new 
form  of  anchor  bolt  which   was  need  sue- 
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Lewir  Bdd  el  Aaehtr  Belt 

CMafnllT  by  a  correspondent  of  tbe  Enst- 
seers'  Review. 

In  this  case  a  different  method  ot  putting 
In  the  anchor  bolts  was  employed  than 
oaoal.  Tbe  bottom  of  the  bolts  were  not 
secured  Ormlr  In  the  tonndatlon,  but 
■paces  were  provided  for  them,  and  they 
were  put  in  place  after  the  foundation  was 
furnished.  This  method  of  placloE  anchor 
bolta  Is  a  good  one,  as  It  allows  tor  re- 
moTlng  them  In  case  one  becomes  broken 
at  anr  time  after  the  engine  gets  to  ran* 
nlnx,  without  damaging  the  foundation. 


the  boiler  shell  and  Is  made  Just  large 
enough  to  pass  through  tbe  front  manhole, 
says  a  correspondent  of  tbe  Engineers'  Re- 

A  small  boiler  to  assist  In  cleaning  a 
large  one  will  soon  pay  for  Itself  in  time 
when  the  large  boiler  comprises  the  plant. 
Fig.  2  shows  such  an  auxiliary  boiler  for 
cleaning.  The  boiler  should  have  tbe  steam 
piped  to  the  feed  pump  of  the  targe  boiler, 
and  a  feed  line  from  tbe  same  piped  to  the 
small  boiler.  On  cleaning  day  let  the  water 
out  of  tbe  large  boiler  and  open  It  up. 
Have  about  40  to  GO  lb.  steam  pressure  in 
the  small  boiler  and  attach  a  hose  to  the 
discbarge  pipe  ot  the  teed  pump,  and  pro- 
ceed to  wash  out  the  boiler. 

It  can  be  seen  that  with  an  arrangement 
ot  this  kind  tbe  engineer  or  fireman  can  ' 
wash  a  boiler  out  clean  under  a  good 
pressure. 


DISPOSINQ  OP  OIL  ENOINB  CHX>RS 

Offensive  odors  from  oil  engines  can  be 
disposed  ot  by  turning  a  portion  of  tbe 
Jacket  water  into  the  eibaust  line  and  con- 
ducting   It   Into  a  t»sspool,    says   a    corre- 


HOW  TO  CLEAN  A  BOILER 

A  very  useful  and  eSlclent  bolter  cleaning 
hoe  can  be  made  as  shown  In  Fig.  1.  The 
bottom  is  made  to  conform  to  tbe  curve  ot 


OMtray*  Oltanilva  Odor* 


spODdent  of  the  Metal  Worker.  Make  tbe 
cesspool  alraut  S  ft.  deep  by  5  ft.  In  diameter, 
of  field  stone,  with  a  brick  arch  and  a  cast- 
iron  rim  Bill!  cover,  as  Illustrated.  Be- 
tween 2  and  3  ft.  above  the  bottom  of  the 
cesspool  take  a  6-ln.  pipe  out  of  tbe  side 
and  carry  It  up  a  distance  ot  ID  or  12  ft. 

To'  avoid  the  treacherous  back  kick  when 
starting  the  motor  tbe  automobilist  should 
learn  to  crank  with  bis  left  band,  which 
throws  tbe  hand  and  arm  out  of  tbe  path 
of  tbe  recolUag  crank. 
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HOME-MADE  REVOLVING  STOOL  WHY  BRICKS  ARB  MADB  SMALL 


Tbe  materials  required  for  this  handy 
revoivlng  stool  are:  A  piece  o(  hard  wood 
1%  In.  thick  and  cut  out  In  a  circle  for  the 
top,  B;  a  piece 
of  hard  wood 
114  In.  thlcii. 
octagonal  1  n 
shape,  for  a 
base,  C,  for 
the  legs  and 
flange;  three 
legs,  D,  17  in. 
long,  sawed 
from  an  old 
rake  handle;  & 
piece  ot  1-In. 
pipe,  E,  S^j 
tn.  long  with  a 
1-lQ.  thread  on 
one  end  and 
a  6  ^4  -i  D  ■ 
thread  oa  tbe 
other  end ; 
two  flangeH,  A,  to  flt  tbe  threads  on  the 
pipe;  eight  stove  bolts,  2  in.  long,  to  hold 
the  flanges  to  the  top  and  base,  and  three 
3-in.  screws  to  hold  tbe  legs  in  the  base. 

Countersink  tbe  holes  for  the  heads  of 
the  stove  bolts  and  the  screws.  AVhen  all 
the  parts  are  put  together  sandpaper  the 
wood  until  smooth  and  apply  a  coat  of  var- 
nish. The  stool  will  cost  about  30  rents.— 
Contributed  by  Godfrey  Aman,  Dolgevllle, 
New  York. 

HOW  TO  MAKE  A  CLAMP   HANDLE 
FOR  A  FILE 

In  flllRg  targe  work,  such 
as  elevator  guides,  connect- 
ing rods  for  large  engines 
and  other  surfaces  which 
are  longer  than  the  Hie,  It 
Is  necessary  to  proviite 
means  for  holding  the  flic 
without  lifting  any  portion 
of   the   file   from   the   work. 

Such  a  device  Is  shown 
In  the  accompanying  Illus- 
tration, where  the  dimen- 
sions are  given  for  a  file 
Ifn  in.  wide.  A  file  Is 
placed  In  the  clamp  and 
the  nut  tightened,  and  it  is 
then  ready  to  use. — Con- 
tributed by  John  Weldon, 
">»  Columbia  St.,  Brook- 
»  Y. 


How  much  easier  It  is  tn  crlUcIn  than 
to  do  iMtter!  We  view  the  results  af  an* 
other's  lite  labor  and  seem  to  discern  at 
once  some  chance  of  improvement,  which 
has  evidently  been  overlooked  by  the  ex- 
pert, who  has  given  all  his  time  and  enenr 
to  the  problem. 

A  recent  example  of  this  tendency  la  flloa- 
trated  In  ths  proposed  large  slie  building 
brick.  Instead  of  the  ordinary  standard  sin 
brick,  which  is  only  S  In.  by  i  In.  by  2!4  in., 
a  brick  3  tt  long,  S  in.  wide,  and  2^  In. 
thick  has  been  suggested.  It  has  been 
pointed  out  that  bricks  ot  this  site  would 
require  less  latrar  la  laying;  would  make 
stronger  and  better  walls,  and  among  other 
advantages,  would  be  Immune  against  earth- 
quakes. 

Brick  manufacturers  discovered  many 
years  ago  that  there  are  many  advantages 
and  disadvantages  to  be  found  in  either 
large  or  smalt  bricks,  and  after  a  careful 
study  of  all  the  conditions,  decided  to  com- 
promise on  a  brick  which  should  have  as 
many  advantages  and  as  tew  dlsadvastagei 
as  possible.  This  luTestlgatlon  resulted  la 
the  adoption  of  the  present  standard  slM^ 
which  Is  8  In.  by  4  In.  by  2>4  In. 

There  are  many  reasons  why  the  large 
brick  mentioned  above  would  not  t>e  prac- 
tical. In  the  first  place  It  would  be  almoit 
Impossible  to  handle  a  "green"  brick  of  that 
size,  without  bending  and  stretching  it,  and 
the  proce:iS  of  burning  would  be  more  dill- 
cult,  and  would  Invariably  result  In  warp- 
ing and  distortion.  Bricks  of  that  slie 
would  not  conform  to  the  standard  slse  win- 
dow boxes,  door  frames,  and  other  Imllding 
material. 
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A  HOME-MADE  FOOT-POWER  EMERY  WHEEL 


Tbe  accompanying  engraving  sbowB  a 
fOot-power  emery  wheel  stand  whlcb  I  made 
and  am  using  In  my  shop  for  grinding  Bmall 
tools  such  OS  cold  chlaela  and  drill  bits, 
aays  a  correspondent  of  the  American  Black- 
smith. I  used  %-in.  gas  pipe  for  the  lega 
and  top  pieces,  and  four  ^-In.  ellraws.  The 
pipes  were  threaded  and  screwed  Into  the 
elbows  and  the  legs  were  then  bent  aa 
shown  in  the  engraving.  I  then  used  ^-In. 
pipe    flattened   at    the    ends   and    arranged 


angular  shaped  bole  into  which  a  piece  ot 
%-iti.  pipe  5  In.  long  la  fitted.  For  the  crank 
Bhatt  I  use  a  %-in.  rod,  and  after  drilling  a 
Vi-ln.  hole  through  the  hub  of  the  wheel 
and  shaft,  fasten  them  together.  Any  prac- 
tical craftsman  can  make  an  emery  wheel 
stand  with  little  or  no  coat.  An  emery  wheel 
sultaljte  for  thia  stand  would  be  about  S  In. 
In  diameter  by  Vi  >n-  thick.  It  a  suitable 
belt  or  fly-wheel  can  be  secured  from  some 
discarded  farm  Implement  it  will  save  tbe 
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them  as  leg  braces,  putting  them  together 
with  ^-in.  bolts.  The  top  ol  the  frame  ia 
11  Id.  square  from  center  to  center  of  el- 
bows and  is  bolted  on  a  14  by  IS  In.  board 
tor  the  table.  The  brackets  which  hold  the 
Bbatt  for  tbe  emery  wheel  ara  made  of  1  by 
IVi-ln.  iron  and  are  bolted  on  top  of  tbe 
table.  Tbe  shaft  for  the  emery  wheel  is 
a  piece  ot  %-in.  round  stock  with  a  2  by  ' 
1%-in.  piece  shrunk  on  and  used  as  a  pul- 
ley. A  2^-ln.  washer  is  also  shrunk  on  thia 
shaft  as  a  wheel  flange.  This  Is  turned  up 
In  a  lathe.  Tbe  small  wheel  shaft  runs  In 
two  small  boxings  on  tbe  top  ot  the  brack- 
ets. Tbe  large  wheel,  or  fly-wheel,  is  26  In. 
In  diameter  with  a  rim  2  in.  wide  and  %  In. 
thick,  Tbe  spokes  are  ot  ^-In.  rods  and  are 
arranged  as  shown  In  the  engraving.  TheT 
an  alx  In  number  and  each  set  ot  three  are 
r  aa  to  leave  a  tri- 


trouble  of  making  one.  This  is  a  very  handy 
tool,  and  will  often  save  time  In  starting  up 
the  engine  or  using  the  old  grindstone. 

Although  the  height  and  size  of  this  stand 
may  be  altered  to  suit  various  conditions, 
tbe  following  is  about  right:  Height  ot 
stand,  38  In.  Dimensions  at  top.  14  In. 
square;  stock  for  legs  to  be  -^-In.  gas  pipe. 
Leg  braces:  ^-In.  gas  pipe  bolted  wltb 
^-In.  bolts.  Treadle  Is  made  ot  lU  by  2-ln. 
stock  bolted  firmly  together.  Tbe  large 
wheel  Is  26  In.  in  diameter. 

The  Government  Is  to  make  a  teat  ot  Chi- 
nese labor  tor  digging  tbe  Panama  canal, 
m  the  test  2,600  Chinese  will  be  employed. 
Tbe  work  Is  said  to  be  too  hard  tor  tie 
large  number  of  Jamaicans  now  employed, 
and  a  sufBclent  number  ot  Spaniards  cannr' 
be  secured  Immediately. 
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TO  PUT  A  BELT  ON  A  RUNNING 
PULLEY 

In  many  abops  It  le  the  praf^tlce  to  throw 
on  the  belts  n-hlle  th«  machinery  is  ninnlns 
rather  than  lose  eight  or  ten  minutes  by 
abutting  <]owr.  Where  the  telt  cornea  on  at 
tbe  top  of  tbe  pulley  it  can  usually  be 
Uirown  on  Irom  (he  floor  by  two  men  using 
stout  poles  having  spurs  In  tb«  end  and  a 


BCt  It  bock  OB  the  poDert  as  toau  mm  pa*- 
slUe,  M  if  wet  It  wiu  dnw  vp  seranl 
Inches  In  a.  short  tlm& 

STEADY  FLAME  VAItlABLE   BLAST 
APPARATUS 

In  feeeplDS  a  steadj-  blast  wtUt  foot  bel- 
lows and  a  blowpipe  tbe  India-rubber  dla- 
pbragm  general]  j  tued  does  not  aJway* 
give  tbe  best  reanlts,  especially  in  maia- 
talnlng  a  small  flame.  The  apperatns  Il- 
lustrated Is  an  excellent  Bufaatltnte  and  by 
Its  use  the  strength  of  the  blast  can  be 
regulated  with  ease  to  snlt  a  tnll  Jet  of 
gaa,  says  the  Model  Rnglueer,  Liondon.  or 
tbe  smallest  flame  required  for  flne  work, 
and  will  not  change,  no  matter  how  much 
work  Is  expended  on  tbe  bellows. 


Mthad  ol  Puttinr  EMI  dB  Ramilng  Pidky 

finger  on  the  slilc,  says  a  correspondent  of 
the  American  Machinist.  One  man  holds 
tbe  belt  up  on  the  face  of  the  pulley  and 
the  other  catches  the  edge  ol  the  belt  with 
tbe  pole  finger  and  pulls  It  on.  Where  tbe 
>>elt  runs  on  from  tbe  other  side  of  the  pul- 
ley, or  in  cases  of  very  tight  l«ltB,  the  fol- 
lowing plan  Is  iH^ttfjr: 

Take  a  piece  of  common  bale  rope  up  on 
the  ladder,  slip  It  around  the  belt  and  bring 
the  two  en'ls  even  as  in  the  sketch.  Steady 
the  belt  with  one  hsnd  while  the  man  on  the 
floor  puHhea  It  up  onio  the  pulley  with  one 
of  the  poles,  then  with  iht  other  hand  pass 
the  two  ends  of  the  rope  twice  around  the 
shaft  close  to  the  hub  of  the  pulley  anil  In 
the  lUrectlon  of  the  rotation.  Be  careful 
anil  keep  clctir  of  net  screws  by  keeping  Just 
a  little  tension  on  the  rupc.  Step  down  a 
step  or  two  on  the  laiMer  and  grasping  the 
ends  of  the  rope  In  one  hand,  give  the  man 
on  the  floor  a  sicual  for  !i  concerted  effort. 
und  with  a  ptill  the  licit  Is  on  and  the  rope 
may  be  fmovcil  It  It  has  not  already  re- 
moved Itself.  I'nderno  circumstances  should 
..he  roiic  lie  wrapped  around  the  hand ;  lie 
content  to  merely  (jrasp  It  firmly.  If  It 
iiitchpH  on  the  slilc  of  the  belt,  you  won't 
hnvt:  to  be  told  to  let  go.  Clean  shafting 
and  a  cool  head  arc  required  for  the  suc- 
ceasful  performance  of  this  operation. 

When  throwing  on  a  belt,  If  tbe  pulley  or 
belt  Is  wet,  wipe  both  fairly  dry  before  at- 
tempting to  throw  tbe  belt.  It  tbe  belt  is 
of  rubber,  with  the  rubber  partly  worn  off, 


To  make  the  device,  Invert  a  lone  Vm 
can,  A,  In  a  larger  tin,  B;  thninsli  tht  M> 
torn   of   B   pus  an   nprlsht  plM  H  >■' 
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make  the  Joint  tlgbt  To  ttie  top  of  E 
solder  a  amall  tin,  C,  by  its  ltd.  To  tbe 
bottom  of  C  sweat  a  piece  of  sheet  copper 
with  a  A-in-  hole  In  the  middle  of  It.  The 
edges  of  thia  hole  should  be  knlte-Bbarp. 
Hake  tbe  ball-Tslve,  D,  a  ^-in.  steel  ball 
and  seat  It  in  the  hole  Id  tbe  copper  with 
a  smart  tap  of  the  hammer.  Sweat  three 
brass  wire  guides  Into  the  copper  and  bend 
one  of  them  over  to  keep  the  ball  from 
being  blown  off  Its  seating.  Test  the  valve 
by  filling  the  tin, with  water  and  holding 
tbe  ball  down  tight  to  Its  seating,  to  keep 
tbe  water  from  running  out.  If  the  valve 
is  tight,  proceed  by  soldering  tin  C  Into  its 
lid  at  the  top  of  E.  Solder  four  straps  of 
sheet  tin,  F,  onto  A  and  fasten  them  to 
the  top  edge  of  the  large  tin,  B,  by  four 
■mall  bolts,  O. 

In  operation,  water  Is  poured  Into  B,  and 
~  when  the  bellows  are  not  worked.  It  par- 
tially fills  A.  As  Boon  as  air  is  blown  In, 
it  expels  the  water  from  A,  and  a  Bteady 
blast  is  delivered  to  tbe  blowpipe  through 
the  pipe  H.  This  blaBt  depends  for  Its 
strength  on  the  head  of  water,  K,  due  to 
difference  of  water  level  In  A  and  B.  and 
this  diflerence  can  be  varied  at  will  by 
pouring  more  or  less  water  into  B. 

Tbe  blast  cannot  be  stronger  than  the 
pressure  due  to  tbe  head  of  water.  K,  as 
any  superfluous  air  pumped  In  only  bubbles 
harmlessly  out  from  under  A  and  escapes. 

It  is  advisable  to  have  tbe  difference  be- 
tween  the  tins  A  and  B  large  enough,  or 
the  escaping  air  blows  tbe  water  over  the 
edge  of  B.  A  large  square  biscuit  tin  an- 
swers perfectly.  The  whole  should  be 
mounted  on  a  camp  stool,  with  a  bole  cut 
in  the  seat  for  tbe  pipe  E  to  pass  through. 

WASHING  PHOTOGRAPHIC  NEQA- 
TIVES  AND  PRINTS 

The  customary  process  of  washing  nega- 
tives and  prints  Is  tedious  and  consumes  con- 
siderable time.  A  correspondent  of  the 
Photographic  Times  describes  sn  easier 
method  which  he  has  used  with  excellent 
success. 

Fasten  a  small  oil  can  nozzle  (A.  Fig.  1) 
to  a  long  piece  of  rubber  tubing,  B.  Fasten 
the  other  end  of  the  tubing  to  the  hydrant 
as  in  Fig.  2,  or  to  the  bottom  of  a  smsll 
tank  elevated  above  the  table  on  which  the 
washing  is  done. 

After  the  plates  or  prints  are  rinsed,  turn 
on  the  water  and  spray  them  with  the  fine 
stream.  Plates  may  be  held  in  the  hand 
or  the  rack,  but  prints  should  be  placed  on 


a  pane  of  glass  and  turned  frequently.  All 
traces  ot  hypo,  which  would  cause  tbe  pic- 
tures to  fade  or  turn  yellow  easily  if  al- 
lowed to  remain,  can  be  removed  in  this 


Floe  SpraylDS  Noiil« 

way  in  from  eight  to  twelve  minutes.  It 
the  stream  is  too  strong,  however,  it  will 
cauee  blisters. 

When  many  are  to  be  washed,  have  a  tray 
ot  clean  water  In  which  to  place  the  prints 
between  times.  After  the  treatment,  soak 
them  for  a  few  minutes  and  dry. 

OUTLINE  DRAWING  MADE  WITH 
HEU>  OP  CAMERA 


The  use  of  the  camera  as  a  drafting  tool 
was  described  In  Shop  Notes  for  September. 
1906:  the  accompanying  IlluBtratloa  Is  re- 
produced from  an  outline  ot  a  pattern  actu-  . 


ally  made  by  the  process,  and  shows  what 
accurate  results  may  be  obtained  in  this 
way  at  small  cost. 

At  a  mild  red  heat,  good  steel  can  be 
drawn  out  under  the  hammer  to  a  fine  point; 
at  a  bright  red  beat,  it  will  crumble  under 
the  hammer,  and  at  a  white  heat  it  will  fall 
to  pieces. 
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PACINO  A  LAR0E  CASTING  BY 

HAND 


The  illustration  shows  how  a  large  fur- 
nace  hopper  for  a  blast  furnace  was  faced 
by  hand.  In  describing  this  operation,  a 
correspondent  of  the  Amer- 
ican Machinist  says: 

The  boring  mill  in  our 
shop  having  only  a  10-ft. 
swing,  we  had  to  rig  up  for 
the  Job.  We  found  a  large 
pulley,  which  we  keyed  into 
the  inside  with  wooden 
keys,  C.  A  piece  of  shafting 
was  then  obtained  and  se- 
cured in  the  bore  of  the  pul- 
ley. A  collar,  P,  was  put  on 
this  and  an  old  bearing  to 
which  was  attached  the  beam.  We  then  se- 
cured an  old  slide  rest  to  the  beam  at  E. 
With  two  men  to  turn  the  beam  and  feed 
the  tool  in  by  hand,  the  Job  was  done  in 
about  half  a  day.  The  hopper  was  in  six 
sections  bolted  together,  and  as  the  surface 
of  A  was  very  rough,  we  had  to  take  several 
cuts. 

♦  •  ♦ 

TRIANGLE  FOR   DRAWING  SCREW 

THREADS 


Low  brass  Is  more  likely  to  firoKsratk  tbaa 
is  high  brass;  the  amount  of  it  used  is  com- 
paratively small,  says  American  Machinist, 
and  is  confined  to  drawn  or  spun  articles 
which  cannot  he  successfully  made  from 
high  brass. 


PlnbhlnflT  •  Cattlngr  by  Hand 

A  safe  way  of  discovering  a  leak  in  a  gas 
pipe  is  suggested  by  a  fireman.  It  is  to  use 
a  small  brush  and  ordinary  lather.  The 
escaping  gas  will  blow  bubbles,  however 
small  the  leak  may  be,  and  will  thus  show 
the  exact  place. 


Drawing  screw   threads   is   often   rather 
difficult  for  the  draftsman,  but  by  the  use 

of  the  triangle  illustratod,  the  task  can  be  made 
much      easier      and      the 
threads  more  uniform. 

This  triangle  is  made  of 
an  ordinary  45-degree  cel- 
luloid triangle,  like  that 
shown  in  Fig.  1.  Make 
the  lines  A  D'  and  B'  C 
on  the  triangle,  as  shown 
in  Fig.  2,  scribing  them 
with  any  sharp  instru- 
ment and  at  an  angle  of 
about  4  degrees  with  the 
horizontal.  With  a  sharp 
knife  cut  the  celluloid 
away  almost  down  to  the 
lines,  says  Machinery,  and 
finish  off  to  the  lines  with 
a  fine  file,  making  smooth, 
straight  edges.  Either 
horizontal  or  vertical 
threads  may  be  drawn 
without  changing  the  po- 
sition of  the  triangle,  and 
right  or  left-hand  threads 
are  drawn  by  amply  turning 
it  over. 


Zinc  dust,  when  properly  packed,  is  not 
liable  to  spontaneous  combustion,  as  is  gen- 
erally believed,  according  to  a  (German  sci- 
entist. Wetting  of  the  material  is  without 
danger,  and  ignition  and  explosion  only 
occur  in  the  presence  of  air.  Many  steam- 
ship owners  refuse  to  transport  zinc  dust, 
because  of  the  idea  that  it  is  dangerous. 


ORDINARY    TRIANGLE 
FIQ.   1 


TRIMIQU  WITH  OEVICC  POt 
DfUWma  tORCWTHREAM 

FIQ.  2 


METHOD  OP  DRAWika 
UFT  HAND  THREADS 


METHOD  OF  DRAWINO 
RIQHT  HAND  THREADS^ 


FIQ.  3 


FIQ.  4 


•XRAMHT  worn 
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TUB  OBJECT  OP  TRUSSES 

Readers  of  the  articles  on  strengUi  o(  ma- 
terials will  underatand  tbat  the  span  of  a 
beam  mar  be  bo  7arge  tbat  a  single  beam 
could  not  be  had  of  sufficient  size  to  bold 
tbe  load  wHbout  bending  too  mucb,  says  the 
Practical  Carpenter. 

Sucb  a  case  is  shown  la  Pig.  1,  wbich  can 
be  remedied  by  supporting  It  with  an  up- 
right post  or  column  In  the  middle,  as 
shown  in  Fig.  2;  this  would  practically  make 
two  short  beams  of  the  long  beam  and  con- 


tbe  same. 

In  many  cases  a  clear  opening  Is  desired 
and  no  braces  can  be  used  underneath,  but 
the  same  support  can  be  had  by  placing  tbe 
braces  above  the  beam  and  suspending  from 
them  a  rod  holding  up  tbe  center  of  the 
beam  as  shown  in  Pig.  1. 

It  makes  no  difference  If  a  weight  Is 
placed  directly  on  top  of  a  hoard  or  if  a 
string  Is  tied  to  tbe  board  and  the  weight 
suspended  by  the  string,  the  pressure  on  tbe 
board  is  Just  tbe  same. 

In  Fig.  4,  instead  of  being  supported  di- 
rectly on  the  braces,  the  beam  Is  suspended 
from  the  braces  by  means  of  the  rod;  hence 
the  pressure  on  the  braces  Is  Just  tbe  same 
as  in  Fig.  3  (that  is,  with  the  slight 
addition  of  the  weight  of  the  rod  Itsell). 

Pig.  4  shows  the  simplest  form  of  a  truss, 
but  all  trusses  are  on  tbe  same  principle  of 
transferring  tbe  load  to  the  support. 

In  the  truss  shown  In  Fig.  4  the  load  Is 
placed  on  the  beam,  but  when  used  for  roofs 
the  load  Is  placed  on  the  slanting  braces  or 
rafters,  as  they  are  called. 

Where  the  span  is  comparatively  short, 
the  beam  may  be  trussed  as  showa  In  Fig.  6. 
Here  two  Iron  rods  %  or  1  In.  In  diameter 
are  placed  on  the  beam  as  shown — one  on 
each  side.  A  piece  of  flat  bar-iron,  about  3 
in.  wide  and  Vj  In.  In  thickness,  with  ends 
turned  over  about  %  In.,  forms  the  middle 
support  for  the  beam.  When  tbe  nuts  are 
tightened  the  tendency  will  be  for-  the 
middle  of  the  beam  to  go  upward,  thus 
counteracting  tbe  downward  bending, 

ALARM  FOR  STEAM  QAUOB 

This  Is  a  bandy  device  for  firemen,  as  It 
will  sound  an  alarm  when  the  pressure  be- 
comes either  too  high  or  too  low,  thus  ob- 
viating tbe  necessity  of  constantly  watching 


Bequently  greatly  increase  the  strength  of 
the  long  beam. 

In  cases  where  a  post  would  not  be  admis- 
sible in  the  center  a  support  may  be  had  by 
using  two  braces  as  shown  In  Fig.  3.  Here 
the  pressure  Instead  ol  acting  downward  on 
a  post  acts  downward  in  a  diagonal  direc- 
tion, transferring  the  pressure  to  the  walls 
or  other  supports  of  the  long  beam.  A  little 
thought  win  show  tbat  these  braces  (used 
for  the  same  purpose  as  the  center  post  In 
Fig,  2)  are  subject  to  compression  the  same 
■s  the  poet 

Whan   Um   toad   on   ttw   long   bwm   it 
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the  gauge.  An  ordinarr  door  bell  out- 
fit will  supply  nearly  all  the  parts  necessary 
lor  conaCmcttng  this  alarm,  eicept  that  a 
switch,  S,  should  be  substituted  for  the  ordi- 
nary push  button. 

The  contacts,  A  and  B,  are  placed  at  tba 
two  extremes  of  the  permitted  pressure  vari- 
ation and  are  connected  to  the  bell  circuit 
as  shown.  The  switch.  S,  Is  closed  nor- 
mally, but  when  the  alarm  Is  sounded  it 
may  be  opened  until  the  required  pressure 
iB  obtained.— Contributed  by  Robert  Qlaubke, 
Malott  Park,  Ind. 

A  HOME-MADE  BAND-SAW 

A  good,  practical  band-saw,  as  made  by  a 
correspondent  of  The  Blacksmith  and  Wheel- 
wright, Is  shown  in  the  illustration.  The 
frame  ie  made  mostly  at  wood  and  braced 
with  Iron  and  the  wheels  are  from  an  old 
bicycle.     The  tires  are  1^-ln.  solid  rubber. 

The  top  wheel  Is  fixed  on  a  shaft  having 


Hocne-Mwle  Band -Saw 

a  tight  and  loose  pulley,  while  the  bottom 
wheel  is  fastened  In  an  Iron  fork,  which  can 
be  raised  and  lowered  by  the  screw  and 
hand  wheel. 

Cordite  used  in  the  cartridges  was  found 
to  be  the  cause  of  the  bursting  of  several 
rifles  during  target  practice  of  the  Canadian 
nilltlo. 


HOW  TO  MAKE  A  DRILL 

A  serviceable  drill  can  be  mode  of  old 
iomber  and. pipe  at  very  little  cost  The 
parts  used  In  Its  constntction  are  as  fol- 
lows: A,  piece  of  lumber  (2  by  8  In.);  B 
and  C,  pieces  of  wood  set  Into  A;  D,  iron 
rod  to  strengthen  frame;  E  B,  wooden 
brackets  supporting  B  and  C;  I,  set  nnt  set 
Into   B;     F,    piece   of   old   pipe   or   iron 


P7[ 


□ 


F 


threaded  to  set  gauge  nut;  O,  old  brace  or 
made  of  pipe  fittings,  witb  a  set  screw,  K. 
to  hold  the  drill;  H.  table  to  which  the 
work  Is  fastened. — Contributed  by  F.  B. 
Bwing,  Santa  Clara,  Cal. 


TO  SANDPAPER  A  CORE  BOX 


In  the  accompan}lng  sketch,  A  la  the  core 
box  B  a  cylindrical  piece  of  wood,  turned 
a  little  smaller  than  the  diameter  of  the  re- 
quired core,  and  C 
Is  a  piece  of  sand- 
paper glued  on  B 
The  wooden  cylin- 
der, B.  Is  fastened  in 
lathe  and  re- 
volved at  high  speed. 
the  core  box  being 
ttaea  brought  up 
against  It,  as  ahovn. 
If  there  are  any  shoulders  In  tbe  con  bn 
the  cylinder  should  he  shaped  accordtlrtf 
and  a  separate  piece  of  aandpkpar  M 
to  each  section. — Contributed  bj  D 
Reeves,  64G3  Iowa  St,  Oak  Park.  m. 
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SHOP  NOTES 


thia  department  are 
Invited.  ItyoMhive 
worked  out  ■  pood 


OLD  DRILLS  USEFUL 

f  Tbe  ahankB  of  broken  or  worn-out  drills 

be    easily    restored    to    usefulness    by 

grinding  down 


The  plaie  box  I  Fig,  1 1  was  provided  with 
a  home-made  latcb  operated  by  an  electro- 
magnet. When  ttie  [ihotographer  deairea  to 
open  the  box  he  presses  a  push  button 
within  easy  reach  of  the  box,  which  com- 


driUing   brass,    white    metal 
material. —Contributed   by    V 
-vortb.  Pa. 


shown    In    the 

Bhetch.      The 

drills      thus 

formed      are 

very  UBefui  (or 

or    other    soft 

V.    J.    S.,    Ema. 

'TOKB^" 


■  TO  FROST  WINDOWS 

■  Make  a  etrong  solution  of  epsora  salts  In 
hot  water  and  while  hot  wash  it  over  the 
glass  with  a  brush.  When  cool  the  salts 
will  be  deposited  on  the  window  in  crystal- 

ine  form,  beautifully  frosting  the  window. 
Be  careful  to  entirely  cover  the  window 
Ith  the  liquid  atid  do  not  let  It  run  or  the 
Lttern  will  be  spoiled. 


1  Owing  to  the  great  number  of  undeveloped 
Ittea  and  Alms  which  were  being  spoiled 
F  the  careleaa  opening  of  the  plate  box, 
e  following  device  was  constructed  and  Is 
sstiil  oiierolinn. 


PlE.  t—Vliteg  OlaErun 

pletes  tbe  circuit  and  energizes  the  magiiet, 
thus  allowing  the  lid  to  be  raised.  If, 
however,  the  window  or  either  of  the  two 
doors  should  l>e  open  tbe  current  would  n 
be  complete  and  the  box  could  not  be 
opened. 

This  Is  accomplished  by  using  ordinary 
burglar  alarm  contacts  lu  both  doors  and 
window  and  connecting  In  series  as  shown 
in  the  wiring  diagram  (Fig.  2).  It  will  be 
seen  that  the  opening  of  either  door  i 
window  will  open  the  circuit  and  prevent 
operating  the  magnet  by  the  push  button. — 
Contributed  by  Wm.  F.  Groose,  Photog- 
rapher.  Oconomowoc.   Wis. 

IMPROVED  SOLDERINQ  FURNACE 

Any  one  who  has  had  any  experience  with 
this  style  of  soldering  furnace  will  at  once 
see  the  advantage  of 
using  a  bicycle  foot 
pump  ( attached  as 
shown)  over  the  old 
rubber  bulb  with  its 
slow,  weah  action. 
leaky  valve,  and 
short  -  lived      rubber 

A  bicycle  valve 
(any  be  soldered  on  the  air  valve  and  the 
hose  connection  screwed  Into  that.  < 
bicycle  connection  may  Ue  removed  and  the 
hose  simply  slipped  over  tube  on  tank  plug. 
—Contributed  by  Ora  S.  Rarmas,  Fennt- 
more,  WU. 


590 


POPULAR     MECHANICS 


DEVICE  FOR  REMOVINQ  REAPER 

KNIVES 


The  accompanying  illustration,  reproduced 
from  the  Implement  and  Machinery  Review, 
shows  a  device  designed  to  quickly  remove 
worn  or  damaged  sections  from  reaper  and 
mower  knives. 

It  is  a  special  appliance  of  much  utility. 


RemovinflT  Blades  from  Sickle  Bart 

one  of  its  chief  recommendations  being  that 
by  using  this  tool  it  is  impossible  to  bend 
or  injure  the  knife-back.  By  placing  the 
knife-bar  in  the  block  any  man  or  lad 
should  be  able  readily,  by  means  of  the 
hand  tool  and  a  hammer,  to  remove  twenty 
sections  in  five  minutes.  The  tool  should 
be  held  with  the  shoulder  resting  on  the 
top  of  the  section  over  the  rivet,  so  that 
it  may  not  slip  ])etwcen  the  section  and  the 
block.  The  simplicity  of  the  tool  should 
commend  itself,  for  there  are  no  screws, 
bolts,  or  springs,  and  it  does  not  require 
any  adjustment.  A  blow  with  a  hammer, 
and  the  rivet  is  cut  through.  Its  univer- 
sality is  another  good  point  about  this  new 
tool,  for  it  Is  by  no  means  restricted  in  its 
sphore  of  action,  since  it  will  remove  any 
section  from  either  a  light  or  heavy  binder 

or  mower. 

♦  ♦  ♦ 

DEVICE  FOR  REGULATING  BACK 

PRESSURE 


A  clattering  valve  on  the  valve  seat  as 
the  engine  cut  oft  and  exhausted  caused  a 
correspondent  of  the  Engineer's  Review 
great  annoyance;  also  there  was  difficulty 
in  regulating  the  pressure  to  send  the  right 
amount  of  steam  through  the  factory  at  the 


best  operating  pressure.     He  remedied  the 
matter  as  follows: 

A  long  lever  was  arranged  on  the  valve 
stem  and  to  one  end  a  cord  and  spring,  S, 
were  attached;  a  hollow  piece  of  round 
brass  tubing  2  ft  long  was  soldered  to  the 
lower  end  of  the  spring.  This  tubing 
passed  through  a  clamp  as  shown,  which 
was  made  of  a  piece  of  brass,  cast  square 
and  drilled  out  with  a  hole  somewhat  larger 
than  the  brass  rod.  A  thumb  screw  was 
put  in  on  one  side,  and  to  the  end  of  the 
screw  a  piece  of  brass  was  fitted  and  filled 
out  concave  to  fit  the  rod.  The  ends  were 
turned  over  at  the  top  and  bottom  of  the 
body  of  the  clamp  to  prevent  it  from  falling 
out  The  concave  piece  was  for  the  purpose 
of  protecting  the  rod  from  the  end  of  the 
thumb  screw.  A  cord,  C,  was  attached  to 
the  other  end  of  the  lever  on  the  valve 
stem,  also,  for  the  purpose  of  fastening  the 
valve  open  when  the  exhaust  steam  was  not 
wanted  for  heating  purposes. 


For  Regulating  Back  Pressnre 

When  steam  is  wanted  for  the  shop  the 
rod  R  is  pulled  down  until  the  desired 
back  pressure  is  obtained,  and  then  clamped 
in  place.  This  prevents  the  valve  disk 
from  clattering  on  the  seat  and  the  spring 
prevents  unsteady  jerking  of  the  cord.  Cord 
C  is  left  free. 


DRAUGHTSMAN'S  CENTER 


A  brass  thumb-tack  with  a  centerpunch 
bole  in  the  center  of  the  top  will  prove 
valuable  when  the  center  of  several  con- 
centric circles  becomes  so  worn  and  en- 
larged that  future  work  will  be  inaccurate. 

The  thumb-tack  may  then   be  placed  in 
the  worn  center  and  the  compass  used 
the  hole  in  the  top. — Contributed  Iqr 
Weldon,  Brooklyn,  N.  Y. 
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MAKINQ  AND  COOUNQ  A  105-TON 
CASTING 


HOME-MADE  RIO  FOR  TRUING 
COMMUTATORS 


The  pattern  tor  a  big  casting  recently 
poured  at  Milwaukee  was  32  ft.  long,  11  ft 
wide  and  10  It  blgh,  and  ten  patternmakera 
were  kept  busy  (our  months  in  malting  It. 
The  casting  was  an  engine  lied,  weighing, 
when  completed,  105  tons.  It  was  poured 
trom  nine  ladles.  108  tons  of  metal  going 
Into  the  rough  casting.  Fifteen  days  were 
allowed  for  cooling,  but  at  the  end  of  20 
days  the  heat  giTen  off  could  be  felt  at  a 
distance  of  several  leet. 

POUNDING  IN  ENGINE 

A  sharp  metallic  pounding  in  a  four 
cylinder  engine  was  found  to  be  due  to 
accumulated  carbon  in  tbe  combustion 
chamber  causing  prelgnltlon  and  loosening 
of  the  apark-tlmlng  mechanism,  says  a 
correspondent  of  the  Motor  Age. 

Ignition  was  by  contact  apark,  and  the 
apark  timing  was  changed  by  shifting  the 
inlet  Talve  and  Ignition  camshaft — which 
performed  both  functions — along  its  axis. 
The  arrangement  Is  shown  roughly  In  the 
sketch,  in  which  A  Is  the  camshsft,  B  one 
of  tbe  ignition  cams  and  C  the  hub  of  the 
two-to-one  gear.'  This  gear  was  keyed  on  a 
bronze  sleeve,  D,  which  turned  In  a  bearing 
and  in  wblch  tbe  shaft  slid  lengthwise.  A 
feather,    B,   established    the    connection   be- 


ArmiKeiDcnt  lor  Ipdtloa 


tween  A  and  D.  On  taking  things  apart  It 
was  found  that  tbe  feather  was  exceedingly 
loose  in  both  A  and  D,  and  It  was  inferred 
that  tbe  springs  of  the  inlet  valves  exerted 
so  much  force  on  A  as  to  cause  It  to  Jump 
rotatively  back  and  forth  when  the  valves 
opened  and  closed.  A  tight  feather,  which 
wu  let  deeply  Into  A,  cured  part  of  the 
tronble.  and  scraping  tbe  carbon  from  the 
tombuBtloa  chambera  cured  Uw  rest  of  It. 


An  easily  made  device  (or  truing  com* 
mutators  .and  one  strongly  recommended  by 
a  correspondent  of  Power  Is  ebown  In  the 
accompanying  Illustration. 

Thla  device  was  used  to  true  up  the 
rectifying  commutator  on  a  large  alternator. 
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tbe  bole  In  tbe  brush-holder  yoke  being 
used  to  line  up  by.  The  device  was  clamped 
In  position  by  Inserting  the  rod  A  In  the 
brush  stud  hole,  and  then  bracing  the  cor- 
ners C  C  C  C  of  the  frame  to  foundation. 
brush  yoke  and  bearing  bolts,  respectively, 
with  iii2-ln.  wrought  Iron,  to  Ineure  rigid- 
ity. The  toolpost  guide  bar^,  G  O,  wf.re 
made  of  ^-In.  key  steel,  turned  and  threaded 
at  each  end  for  the  four  nuts  shown.  The 
toolpost  was  made  of  mz3-lQ.  Swedish  iron 
planed  smooth,  and  with  two  true,  square 
holes  to  receive  the  guides,  O  O.  and  work 
free  without  lost  motion.  The  tool  was  of 
lathe-tool  material  and  attached  by  inserting 
in  a  slot  on  top  of  the  post  and  tightening 
the  set-screw,  S.  The  frame,  P  F  F,  was 
made  of  ^i3-ln.  wrought  Iron  planed  smooth 
and  true.  The  guides  were  turned  down  at 
A  and  B  to  take  the  two  collars,  which  fitted 
holes  In  brusb-holder  yokes  of  two  sizes  of 
dynamos,  the  whole  device  being  made  re- 
versible. The  tool  was  fed  by  the  long 
screw,  turned  by  tbe  band-wheel,  W. 


It  Is  estimated  that  London  sends  up  into 
the  air  1,000  tons  of  soot  each  year.  The 
natives  claim  that  folly  a  million  tons  come 
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MACHINE  FOR  TESTING  HARDNESS 

One  of  the  most  important  properties  of 
cast  Iron  Is  Its  hardness.  An  Iron  which  Is 
too  hard  Is  brittle,  weak  and  more  difficult 
to  flnlsh  and  the  results  are  inferior  to 
those  obtained  when  soft  Iron  Is  used. 

la  order  to  determine  the  degree  of  hard- 
ness various  machines  have  been  designed, 


HardneM  Teilcf 


aomo  of  wlilcli  dppcnd  on  the  Impact  of  a 
sharp- pointi'd  oliJn<'t  or  the  effects  of 
scratching,  and  others  on  the  effects  of  an 
ordinary  twist  drill.  In  the  lust  named  ma- 
chines a  given  size  drill  with  a  constant 
pressure  applied  will  mahe  a  hole  of  a  given 
depth  In  a  certain  nnml>er  of  revolutions. 
the  number  of  rrvoliitions  determining  the 
hardnciis  of  the  iron  or  other  material  that 
Is  being  t<>Hted. 

The  mnchinc  which  Ih  herewith  Illus- 
trated, hy  courtesy  of  the  American  Ma- 
chinist, la  one  which  was  recently  Invented 
by  a  Swedish  engineer,  and  Is  regarded  by 
leading  technicians  as  the  most  reliable  ma- 
chine of  its  kind  that  hns  ever  been  devised. 
In  this  machine  the  degree  of  hardness  of 
any  substance  la  measured  by  the  amount 
of  Inac.'tatlon  caused  by  the  pressure  of  a 
hardenec'  steel  ball  on  the  sample  to  be 
tested.  The  pressure  Is  obtained  by  meana 
of  a  small  hydraulic  press,  operated  by  a 
band  pump,  and  connected  to  a  ga.iige  which 


Indicates  tlie  uunuit  of  pr«Mure  tlist  !■ 
being  applied. 

-  A  email  auxiliary  cylinder  A.  supports  * 
beam  on  which  are  aiutpended  a  nnmber 
of  welghtB.  These  welgbta  are  changed  to 
suit  the  material  to  be  tested,  and  when 
the  pressure  paases  a  certain  point  tbey 
are  raised,  thus  preventing  any  excess  over 
the  desired  amount. 

When  a  sample  Is  to  be  tested  It  la  placed 
on  the  end  of  the  screw  S,  and  the  wheel  R 
Is  then  turned  until  the  sample  is  brought 
against  the  steel  ball  K.  The  necessarr 
pressure  la  then  produced  by  working  the 
pump,  after  which  the  sample  Is  removed 
and  placed  under  tbe  microscope  M,  whlcli 
has  a  lens  engraved  with  a  scale  which  is 
always  visible,  and  thus  aUows  measuring 
the  exact  size  of  the  Indentation.  In  order 
to  get  the  most  accurate  results  the  surface 
of  the  sample  should  be  polished.  After  ob- 
taining the  exact  size  of  tbe  indentation 
produced  by  a  given  pressure  the  hardness 
can  be  obtained  from  a  table  which  gives 
the  value  In  standard  degrees. 

HOW  TO  MAKE  A  SELP-HEATINQ 
SOLDERING  IRON 

A  good  self-heating  soldering  Iron,  having 
nearly  all  the  advantages  of  an  electric  ' 
soldering  Iron,  can  be  easily  made  by  using 
the  devices  shown  In  the  accompanying 
sketch.  A  Is  the  copper  head  of  an  ordinary 
soldering  iron,  and  Is  drilled  with  ^-In. 
boles  on  the  sides  as  shown.  It  is  also 
drilled  to  receive  the  U-ln.  pipe,  B,  whicb  Is 
screwed  Into  the  air  mixer.  The  stop  cock, 
C,  can  be  omitted  If  desired,  but  Is  very 
handy  when  tbe  gas  fixture  Is  high  and  not 
easily  reached.  A  M<-ln.  pipe,  D,  Is  pushed 
through  an  old  file  handle  drilled  for  the 


Stll-HMllng  SnUiiag  Iron 


purpose,  and  connects  witb  the  hose  as 
shown.  Tbe  air  mixer  can  be  taken  from 
an  old  Wellsbach  light. 

When  the  gaa  is  turned  on  and  lighted  and 
the  air  mixer  properly  regulated,  a  bine 
(iame  surrounds  the  copper  and  keeps  it  st 
Just  the  right  temperature. — Contrilmtad  kf 
Edw.  J,  Snyder,  Buffalo,  N.  T. 
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CLARIFVINO  RAIN  WATER 


T^^  Many  people  catch  Ibeir  raio  water  In 
barrels  placed  under  the  eaves  spout.  In  a 
long  dry  Bpell  the  root  will  berome  dirty, 
and  the  first  rain  will  fill  the  barrel  with 
dirty  water.  It  the  rain  is  long  continued 
It  may  clear  itself,  but  will  not  if  the 
abower  U  of  short  duration,  in  the  latter 
case  the  barrel  will  be  Blled  with  dirty 
water. 

To  clear  the  water  quickly  extend  the 
spout  within  an  Inch  or  two  of  the  bottom 
of  the  barrel.  The  Incoming  water  will  stir  utJ 
the  water  In  the  barrel,  bo  that  It  will  clear 
itself  in  one«ightb  of  the  time  ordinarily 
required.    This  ateo  applies  to  cisterns,  but 

j     the   smaller    the    ciatern    the   quicker    the 

■Barlfytn^    process. — Contributed     by    T,    L. 

^Ked,  La  Porte  City.  Iowa. 

^"To  make  the  elevator  pump  run  smoothly, 
dtssolTC  a  package  or  two  of  good  wasting 
powder  In  the  water  contained  in  tba  open 
L  oC  tba  alavAtoc  «yBt«a. 


Mechanical  devices  tiave  always  proved 
attractive  when  used  in  show  windows  and 
usually  Increase  the  ainouDt  of  sales  suf- 
ficiently to  pay  for  the  cost  of  making  In 
a  very  short  time.  One  of  these  devices, 
which  was  recently  described  in  the  Key- 
stone, consists  of  a  wooden  box  with  a  piece 
of  glass  in  the  upper  half  of  the  front  and 
a  fan  motor  on  the  inside.  Numerous  bits 
of  tissue  paper  are  kept  In  motion  by  the 
fan,  thus  giving  the  appearance  shown  la 
Pig.  1.  It  will  be  necessary  to  place  the 
device  back  in   the  window  far  enough  to 


.Ing  purposes.  The  lantern,  which  gives 
clear  white  flame  of  great  brilliancy,  was 
first  used  on  an  incubator  full  of  eggs  by 
a  correspondent  of  the  Poultry  Journal  as 
an  experiment,  A  piece  of  black  enamel 
cloth  with  a  hole  in  it  was  fllted  over  the 
lens  and  the  eggs  in  turn  held  before  the 
lens  in  the  manner  illustrated-  The  Intense 
white  light  reuderetl  the  eggs  nearly  trans- 
parent, so  that  at  the  end  of  the  third  day 
ot  incubation  the  fertile  ones  were  easily 
detected,  the  minute  blood  vessels  showing 
dlaUnctiy. 


Tbe  Myttety  Solved 


hide  the  fan  and  keep  the  angle  of  vision 
above  tlie  dotted  line  shown  In  Fig.  2.  An 
enclosed,  dust-proof  motor  Is  the  best  for 
this  purpose,  but  any  ordinary  motor  can 
be  used  by  encasing  it  in  a  frame  of  wlro 
netting. 

SAW  SETTINQ  TOOLS 

These  tools  will  be  found  very  convenient 
for  use  in  spring-setting  small  rip  saws,  and 
can  be  easily  made,  says  the  Wood-Worker, 
The  gauge  {Fig,  1|  can  be  made  out  of  a 
broken  scroll  saw  blade,  one  of  the  tiereled 
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For  Scltlng  Saw* 

back  kind  of,  say,  15-gauge  thickness.  Mine 
is  filed  away  1-32'in.  for  set  of  saw.  The 
set  (Pig.  2)  can  be  made  from  a  large 
worn-out  Oat  file.  Cut  two  Biota,  for  tbln- 
neet  and  thlckeat  aaws. 
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REFITTINO  CONNECTINO  ROD 

Abont  the  worst  fonn  o(  coDsectiiig  rod 
to  relit  after  It  has  worn  oat  of  round  Is 
tbat   with   the   hinged   cap  BhowB   In   the 


sketch,  says  Motor  Age.  The  reason  for  tbia 
Is  eaefly  understood  by  reference  to  the 
dotted  lines,  which  show,  slightly  exagger- 
ated, the  wear  which  may  take  place  In  the 
brass.  A,  and  the  corresponding  morement 
required  of  the  cap  to  take  It  up.  It  is 
evident  that  whatever  wear  A  has  sustained 
double  Ita  extent  must  I>e  filed  oti  from  the 
upper  portion  of  B  of  the  cap  to  produce  a 
nt  on  the  craukpln,  and.  moreover,  the  sur- 
face, C,  roust  be  filed  slightly  tapering 
Instead  of  parallel.  It  Is  next  to  impossible, 
always  undesirable,  to  attempt  to  reflt  a 
trankpln  bearing  by  putting  a  liner  between 
ttip.  braKH,  A,  and  Its  seating.  The  reason 
lies  In  the  fact  that  the  preaaure  per  square 
Inch   on   these   bearings   is   ao   great  that   It 


Is  ImpoMlUe  for  a  bimm  ao  treated  to  stv 
aronnd  after  it  has  been  run.  Paper  la  Um 
onlj  lining  that  can  be  used,  and  the  pftper 
will  crash  more  or  leas  nnder  the  preasore 
and  allow  the  bearing  to  sqneeie  oat  of 
shape.  For  this  reason  the  only  wmy  a 
crankpln  bearins  can  be  refltted  wlthont 
replacing  the  worn  brass  is  to  cloee  in  the 
cap  to  make  the  bearing  round,  and  then  to 
scrape  the  brass  as  tme  as  poaaible-  Thia 
is  a  abort  operatlim  after  the  parts  are 
removed,  and  requires  little  skill. 

(XNTERINO  LARGE  ARCHES 

The  accompanying  illustration  shows  the 
centering  of  a  segmental  arch  of  &0-tt.  span, 
which  was  designed  by  a  correspondent  of 
the  Engineering  News. 

Owing  to  the  stream  becoming  rather  wild 
at  times,  it  was  desirable  to  place  as  little 
obstruction  as  possible  In  the  bed  of  the 
stream.  A  truss  was  conaldered  with  sup- 
ports at  each  abutment  only,  but  as  the  coat 
was  excessive,  and  there  were  doubts  as  to 
its  rigidity  (the  angle  of  main  supports 
being  so  flat,  due  to  rise  of  arch),  and  not 
caring  to  use  Iron  rods,  it  was  discarded  In 
favor  of  the  plan  herewith.  The  centering 
shown  is  well  bolted,  so  that  It  can  be 
moved,  the  section  ueed  being  one<ttiird  of 
the  whole  length  of  arch. 

Possibly  some  of  the  readers  have  had 
occasion  to  solve  a  similar  problem  lately 
for  segmental  arches  of  50-ft.  span  or  over, 
in  which  case  it  would  be  Interesting  tu 
learn  something  of  the  design  and  what  the 
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resnlts  w«re,  aa  Bome  of  the  stresses  In 
centering  for  arcbes  are  so  Indeflnlte  it  Is 
dllBcuIt  to  proportion  tbc  whole  economic- 
ally. 

TO  DRILL  SMALL  HOLES  IN  GLASS 

The  following  method  of  drilling  holes  in 
ereglaases,  whlcb  can  also  be  used  for  drill- 
ing other  gUes  articles,  Is  described  by  a 
correspondent  of  the  Optical  -  Journal  as 
follows: 


sharp.  When  the  three-cornered  drill  gets 
dull  grind  a  new  point  and  break  oil  as 
before. 

HOME-MADE  DRAFT  QAUQE 

Screw  two  pieces  of  1-in.  pipe  about  8  In. 
long  Into  a  1-in.  return  bend,  and  put  a 
reducer  on  the  top  end  ol  each  pipe,  reduc- 
ing it  to  ^  In.  Remove  the  plunger 
from  a  amall  bicycle  pump  and  solder  a 
piece  ol  copper  on  the  top  of  the  pump, 
making  It  airtight.  This  1b  to  be  used  for 
a  float,  as  It  drops  down  In  one  of  the  1-tn. 
pipes  nicely. 

Remove  the  pressure  spring  from  a  small 
steam  gauge  and  attach  the  gauge  to  one 
end  of  the  pipe  as  shown  In  the  illustration. 
Solder  a  fine  stiff  brass  wire  to  the  center 
of   the   float,    letting    the    wire    extend    up 


Take  an  old  three-cornered  file  and  grind 
it  to  a  point,  being  careful  not  to  draw  the 
temper,  and  make  the  point  sharp  as  can  be 
with  a  moderately  long  taper.  Now  break 
oO  the  point  by  pressing  the  flle  with  one 
of  the  flat  sides  against  a  piece  of  steel  or 
your  vise.  This  will  leave  the  end  slightly 
rough,  with  three  cutting  corners.  Now  slip 
a  Strap  over  the  lens  where  you  want  to 
drill  the  hole  and  insert  the  point  of  the 
flle  through  the  large  hole  In  the  strap  and 
rotate  the  flle,  using  a.  moderate  pressure. 
When  about  hall  way  through  the  lens 
reverse  and  drill  from  the  other  aide,  aa 
the  lens  Is  apt  to  chip  or  break  If  you  drill 
all  the  way  from  one  side. 

Moisten  the  drill  with  benzine  to  which  a 
small  quantity  of  oil  has  been  added,  or 
turpentine.  If  worst  comes  to  worst,  and 
neither  benzine  nor  turpentine  Is  bandy, 
moisten  the  tip  of  the  drill  liberally  *y  wet- 
ting  it  on  the  tongue. 

To  enlarge  the  hole  use  a  reamer  or  a 
small  round  flle  moistened  as  above.  If  you 
UBS  the  flle  turn  it  backward.  Drills  may 
be  made  In  other  shapes,  as  grinding  the 
cod  of  a  broken  round  flle  to  an  edge  like  a 
chisel  or  like  an  ordinary  drill.  If  made 
dilwl  edge  be  sure  Uiat  the  comer*  an 


(^Tub«  mud  Qmutt 


through  the  reducer  to  which  the  gauge  Is 
screwed  and  connect  the  upper  end  of  the 
wire  to  the  bottom  comer  of  the  triangular 
ratchet  of  the  gauge.  Fill  the  U-tube  with 
machine  oil  until  the  float  raises  enough  to 
turn  the  hand  back  to  zero,  says  the 
Engineer's  Review. 

Screw  a  piece  of  M-ln.  pipe  in  the  other 
reducer  and  run  to  the  aide  of  the  smoke- 
boz.  Aa  the  draft  tends  to  create  a  vacuum, 
the  oil  in  the  H-ln.  pipe  raises  on  the  aide 
connected  to  the  smoke  flue,  and  lowers  on 
the  gauge  aide.  This  causes  the  Boat  to 
drop,  thus  pulling  down  on  the  ratcbet,  and 
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HYDRAULIC  STUFFINQ  BOX 

A  short  time  ago  1  was  called  upon  to 
operate  a  centrllugal  pumping  plaat,  safs 
a  correBpondent  of  Power.  The  equipment 
consisted  ol  a  lOiSO  Corliss  engine  and  a 
lO-ln.  pump  with  boilers  and  accessories, 
which  outfit  was  to  throw  4,500  gal.  per 
mInuU  to  a  height  of  50  ft.,  12  ft.  of  which 
was  auction  lift. 

Trouble  commeaced  upon  the  first  day. 
The  pump  was  speeded  so  high  that  the 
stufflng-box  could  not  be  kept  tight  and 
cool  at  the  same  time.  The  speed  could  not 
be  reduced,  and  the  packing  burnt  out 
repeatedly.  Water  and  oil  applied  in  the 
ordinary  manner  (ailed  to  overcome  the 
trouble. 


FRICTION  PIPE  WRENCH 

A  simpla  friction  wrench  for  manlpnlaUnc 
polished  brass  and  nickel  plated  pipe  Is 
shown  In  the  accompanying  aketcb  and  Is 
constructed  of  the  handle.  A,  a  piece  of  oak 
wood  1  in.  thick,  3  In.  wide,  14  In.  long, 
with  end  of  same  rounded  as  shown  at  B; 
a  piece  of  casvaa,  C.  so  folded  as  to  make 
three  thicknesses  and   the  sane   width  as 


After  several  days  of  heart-breaking  delay 
1  hnd  the  gland  taken  off  and  a  false  bottom 
Inserted  on  the  air  side  of  the  packing, 
leaving  a  chamber  about  three-eighths  of  an 
Inch  deep.  This  chamber  was  tapped  for  a 
quarter  Inch  pipe,  a  valve  was  put  on  at  the 
gland,  and  the  pipe  connected  into  the  main 
dlEchargi-  of  the  pump.  This  practically 
made  a  water-pacrkfid  pump:  the  packing 
was  left  loose  and  the  pump  forced  to  take 
water  Instead  of  air.  We  bad  no  more 
trouble  with  the  gland  and  the  packing 
lasted  almost  Indefinitely, 

1  hope  that  this  may  lie  of  value  to  some 
other  victim,  as  1  know  of  nothing  so  con- 
trary ax  II  centrlfiiBal  pump  that  Is  taking 
air.  The  accompanying  sketch  is  self- 
explanatory. 

An    unloading  coal    record    was   recently 
made  at  Elscauaba,  Mich.,  when  4,S00  tana 
of  hard  coal  was  taken  out  of  the  steamer 
"  In  10  hours,  with  two  hoists. 


Pips  WrcBcb  for  PoUliad  Work 


handle  and  about  18  In.  long,  so  that  it  wid 
encircle  all  ordinary  work.  It  Is  fastened 
about  3  In.  from  end  of  handle  b;  means  of 
two  brass  plates  3  In.  square  and  Ave 
countersunk   bolts  as  shown. 

To  use  the  wrench  pass  the  canvas  around 
the  pipe  or  other  cylindrical  object  and 
tuck  the  folded  end  between  the  casvaa  and 
wood,  as  shown  In  the  sketch.  Then,  when 
the  handle  Is  pulled  down,  the  canvas  will 
tighten  around  the  pipe  and  under  all  ordl- 
narj-  conditions  produce  sufficient  frlcuon 
to  turn  It. 

The  use  of  this  wrench  will  not  mar  the 
Burface  of  the  work,  nor  bend  the  pipe, 
because  the  compression  is  dlatrlbnied 
evenly  over  nearly  the  entire  circumfer- 
ence.—Contributed  by  John  Weldon,  431 
Columbia  St..  Brooklyn,  N.  Y. 

STEAM  SOFTENS  CLINKERS 

Clinkers  in  the  ashpit  can  be  aoftened 
and  the  grates  preserved  by  the  Introduc- 
tion of  steam,  either  alive  or  exhaust, 
says  the  National  Engineer.  Also,  the  Are. 
It  Is  claimed,  will  burn  with  a  longer  flame 
than  where  dry  air  Is  used. 

USING  A  NEW  FILE  ON  BABBITT 

When  using  a  new  file,  on  babbitt  or 
aluminum,  rub  it  with  a  piece  of  chalk  or 
Boapstone.  This  fills  the  teeth  of  the  file  n 
the  chips  cannot  stick  In  them  aai  Mt 
scores  In  the  work.— Contrihntsd  br  Wm 
Bd.  Jackson,  TtnrttfWll,  N.  T. 
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LAMPUQHT  PHOTOQRAPHY  LUBRICATE  LAO  BOLTS 


Wben  two  or  ttaree  lamps  carefully  placed 
tn  the  rlgbt  posltloos  are  used,  splendid 
negatlTea  can  be  made  by  lampllgbt,  saya  a 
correspondent  of  the  Photosrapbic  Times. 

Two  24-cp.  oil  lamps  placed  In  front  and 
to  each  side  of  the  sitter  at  a  distance  of 
about  4  [t  will  give  excellent  results.  The 
exposure  should  be  from  two  to  four 
minutes,  according  to  the  plates  and  lens. 


CIRCULATING  DEVICE  FOR  QAS 
ENGINE 

Very  often  a  gas  engine,  having  no  pump, 
will  become  over-hoated  after  running  for  a 
few  minutes,  especially  If  the  tanh  Is  not 
very  large  or  Is  made  of  wood.  The  reason 
is,  that  as  soon  as  the  water  gets  warm  It 
does  not  circulate  as  fast  or  cool  the  engine 
as  well  as  when  it  is  cold. 

The  simple  device  here  Illustrated,  which 
consists  of  ordinary  pipe  and  fittings,  will 
effectually  cool  the  engine  without  the  use 
of  a  pump  and  without  reducing  its  power. 

A  small  pipe,  A,  connects  the  exhaust  pipe 
with  the  water  outlet,  B,  at  a  point  above 
the  check  valve,  C.  At  each  explosion  of  the 
engine  there  will  be  a  discharge  Into  the 
water  pipe,  thereby  forcing  the  water  Into 
the  tank,  where  the  consumed  gas  separates 
and  escapes  through  the  pipe,  D. — Con- 
tributed by  E.  H.  Kllpsteln,  116  Prospect 
St.,  East  Orange,  N.  J. 


Put  a  bit  of  Ullow  Into  the  hole  bored  for 
a  lag  bolt  and  It  will  go  easier.  The  bolt 
squeezes  the  tallow  ahead  of  It  and  greases 
the  hole  as  it  advances. — Contributed  hf 
Wm.  Bd.  Jackson,  Tarrytown,  N,  Y. 

HOW  TO  MAKE  A  BUFFER  AND 
GRINDER 

The  materials  necessary  for  making  this 
machine  are  a  pipe  flange.  A;  a  bushing,  B; 
Ave  ^-in.  nipples,  C;  three  ^-In.  tees,  D; 


two  tt-ln.  ells,  E;  two  collars.  P.;  two 
washers,  Q;  a  number  of  cloth  discs,  H;  a 
small  emery  wheel;  piece  of  ^-in.  shaft; 
pulley  with  set  screw,  babbitt,  and  sal 
ammoniac. 

In  order  to  prevent  the  fittings  from 
turning  loose,  apply  a  solution  of  sal 
ammoniac  and  water  to  the  threads  before 
screwing  up.  This  will  rust  the  two  pieces 
together  and  prevent  loosening.  If  the 
threads  are  greasy  so  that  the  sal  ammoniac 
does  not  adhere,  heat  slightly  and  then  dip 
In  sal  ammoniac. 

The  tees  which  form  the  bearings  should 
be  drilled  on  top  for  the  double  purpose  of 
pouring  the  babbitt  and  making  an  oil  hole. 
In  pouring  the  babbitt  It  will  be  necessary 
to  cover  the  ends  of  the  nipples  to  prevent 
the  melted  metal  running  down  inside  the 
base.  This  may  be  done  by  using  a  small 
piece  of  asbestos.  Be  sure  that  the  shaft 
Is  lined  up  In  the  center  of  the  bearings 
before  pouring  the  babbitt. 

The  emery  wheel  is  fastened  to  the  shaft 
by  a  nut  and  washer  as  shown  and  the 
buSer  Is  fastened  In  the  same  way.  To 
make  the  butler  cut  a  number  of  circular 
piece*  of  doth,  H  (olmott  any  kind  ol  clotb 
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will  answer],  and  cut  a  hole  In  tbe  center 
o(  eacli  piece  large  enough  to  receive  the 
abaft,  assemble  all  the  pieces  of  cloth  con- 
centrically and-Eew  them  together  near  the 
center. 

Then  place  the  buffer  on  the  abaft  and 
screw  the  nut  up  tightly. 


A  GOOD  SOLDERINa  ACID 


A  soldering  acid  which  can  be  used  to  tin 
and  solder  cast  Iron  is  made  by  dissolving 
line  In  muriatic  acid  and  burning  the  gaa 
generated  by  the  chemical  action. 

Place  the  acid  In  a  atone  Jar  having 
straight  sides,  something  like  a  closed-cir- 
cuit battery  Jar.  Add  plenty  of  zinc  (you 
cannot  put  In  too  much)  and  Immediately 
throw  a  lighted  match  Into  the  Jar.  There 
will  be  a  slight,  but  harmless,  esploslon. 
Have  a  good  supply  of  matches  and  It  the 
flre  goes  out,  light  It  Immediately.  Keep 
this  up  until  the  acid  has  ceased  to  boll, 
then  Alter  to  remove  remaining  zinc  and 
the  matches. 

Do  not  mak«  this  acid  within  doors,  as  It 
will  rust  and  tarnish  everything  metal  tbe 
room  contains. 

I  have  tinned  Iron  castings  and  wiped 
lead  Joints  on  them  with  this  solution  for 
several  years  and  It  Is  the  one  and  only  one 
I  have  found  to  do  the  work  satisfactorily. 
The  acid  Is  good  for  all  soldering  purposes, 
excepting  electrical,  which  Is  excluded 
because  tbe  preparation  is  an  excellent 
conductor. —Contributed  by  V.  J.  Davis.  314 
Fargo  St.,  Buffalo.  N.  Y. 


India  has  28,295  miles  of  steam  railroad, 
of  wblch  atraut  half  Is  5  ft.  6  In.  gage. 


DIPPERENCB  BETWEEN  A  2-CVCLB 
AND  A  4-CVCLE  OAS  ENGINE 

The  accompanying  Illustration  shows  tbe 
working  cycles  of  both  2-cycle  ood  4-cTcle 
gaa  engines.  Although  more  compllcatod  In 
construction,  the  principle  of  the  4-cycle  en- 
gine Is  tbe  simpler  ot  the  two  and  will  be 
described  first  The  explosive  mixture  at 
gas  and  air  Is  first  drawn  Into  the  cylinder 
by  the  downward  movement  ot  the  piston, 
as  shown  In  Fig,  1.  The  inlet  valre,  which 
is  shown  open,  is  operated  mechanically  la 
some  engines,  but  in  the  simplest  englaes  It 
operates  automatically,  being  opened  by  tbe 
partial  vacuum  In  the  cylinder. 

When  the  piston  reaches  the  bottom  of  tbe 
stroke,  the  Inlet  valve  closes  so  that  when 
the  piston  returns  to  the  top  the  mixture 
will  be  compressed,  as  shown  In  Fig.  2.  The 
electric  spark  or  other  Ignition  device  then 
explodes  the  mixture,  which  expands  and 
forces  the  piston  down,  as  shown  In  Fig.  3. 
ThiB  Is  the  power  stroke  of  the  engine  and 
It  Is  here  that  the  flywheel  receives  the 
necessary  momentum  to  carry  the  engine 
over  the  other  three  cycles. 

In  Fig,  4  is  shown  the  exhaust  stroke  In 
which  the  upward  movement  of  the  piston 
forces  the  burnt  gases  out  through  the  ex- 
haust valve,  which  is  opened  mechanically 
In  all  4-cycle  engines. 

In  tbe  2-cycle  engine  an  airtight  crank 
case  is  used.  In  which  the  explosive  mixture 
of  gas  and  air  Is  stored  and  partially  com- 
pressed, previous  to  ignition.  The  working 
cycle  is  best  understood  by  starting  at  the 
compression  period  (Fig.  li)  where  the  up- 
ward movement  of  the  piston  compresses  the 
mixture  In  the  yiinder,  at  the  same  time 
drawing  In  a  new  supply  through  the  check 
valve  at  tbe  Inlet. 


WwUat  C]r<to  «(  44yel*  Bmifim 
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Workfaig  Cycle  ot  I-Cyde  Engliu 


Wben  Itie  pfeton  nearly  reaches  tbe  top 
the  spark  or  otber  Ignition  device  explodes 
tbe  mixture  (Fig.  6).  wbicb  espHDda  and 
forces  the  piston  down,  thereby  partially 
compressing  tbe  mixture  In  the  crank  case. 
The  expansion  continues  until  tbe  exhaust 
port  Is  uncovered  by  the  piston,  as  sbown 
in  Fig.  7.  which  allowB  the  burnt  gases  to 
«Bcape. 

The  piston  In  finishing  its  downward 
elroke  uncovers  the  inlet  port,  as  ihowu  In 
FHg.  8,  and  allows  the  partially  compressed 
mixture  to  fill  the  cylinder,  thereby  driving 
out  the  remainder  o(  the  burnt  charge.  In 
this  view  the  fuDCtion  of  the  small  vertical 
plate  on  the  top  of  the  piston  will  be  clearly 
inderatood.  U  It  were  not  for  this  plate  Ibe 
teterlng  mixture  would  shoot  across  the 
^llnder  and  out  through  the  exhaust  port, 
with  Ibe  plate  In  position  the  gases  are 
leflected  and  forced  into  the  upper  part  of 

t  cylinder,  as  Indicated. 

\  WHY  BOILER  MAN-HOLES  ARE 
MADE  ELLIPTICAL 


A  DEVICE    FOR  RAISINO  AUTOMO- 
BILES 

The  accompanying  lltuatratlon  ahows  a 
device  which  was  constructed  by  a  corre- 
epottdent  at  the  American  Blacksmith  and 
used  with  great  euccess  In  repairing  at 


In  choosing  material  (or  building,  nothing 
but  the  best  should  be  need,  aa  a  breakdown, 
liable  to  occur  from  faulty  material  or  coa- 
Etructlon,  Is  likely  to  result  In  serious  Injury 
10  tbe  repair  man.  The  platform  consists 
of  two  good,  strong  planks,  A.  These  rest 
on  two  V-shaped  supports,  B,  which  In  turn 
work  on  hinges,  C.  which  are  secured  to  the 
base  Imard.  D.  The  end  supports  consist  of 
a  stationary  board,  E,  at  one  end  and  a 
hinged  leg.  F.  at  ihe  opposite  end.  Tbe  leg 
at  F  Is  attJicbed  to  the  main  plank  by  means 
of  a  heavy  hinge.  When  Ihe  machine  is  In 
proper    position,   this   leg    Is   turned   under 


\  Id 
paestlon.  ' 


certain  technical  college,  when  the 
"Why  are  man-boles  made  elllptl- 
and  not  circular?"  was  put  to  tbe  class 
examination,  the  majority  answered  by 
icribtng  the  shape  of  a  man's  bead  or 
;  or  in  some  other  manner  going  Into 
details  of  tbe  human  anatomy.  The 
n  answered  that  the  reason  (or  making 
sm  elliptical  is  that  the  covers  may  be 
(he  Inside,  an  operation  which 
Id  be  impossible  with  a  circular  man- 
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the  platform  and  held  in  position  by  means 
of  a  rod  and  thumb  screw. 

The  stationary  support  is  attached  to  the 
plank  by  means  of  a  three-cornered  plate,  Q, 
and  a  bracket,  H.  The  V-shaped  supports 
are  attached  to  the  planks  by  means  of  the 
blocks  at  J  J.  The  three-cornered  plate  on 
each  side  of  each  V  support  takes  up  the 
wear  at  this  point  and  likewise  helps  to 
strengthen  the  support.  Should  it  be  neces- 
sary, a  cleat  or  two  may  also  be  used  to 
strengthen  this  support.  However,  this  will 
not  be  necessary  if  good,  stout  stock  is  used. 
To  facilitate  running  the  machine  up  on  the 
platform,  a  small  wood  block  is  attached  to 
the  floor  at  K,  Fig.  1. 

To  place  a  machine  on  the  platform,  place 
the  device  in  the  position  shown  in  Fig.  1 
and  run  the  machine  up  the  incline.  After 
reaching  a  certain  point,  the  device  will 
come  to  the  second  position  when  the  hinged 
leg  may  be  swung  under  the  platform  and 
bolted  rigidly  to  support  the  machine. 

♦  •  ♦ 


WIRE  BELT  LACING  HINQB  JOINT 


Some  mill  men  have  an  idea  that  wire* 
lace  is  all  right  in  some  places,  but  can  not 
be  used  where  both  sides  of  the  belt  run  to 
a  pulley,  as  on  some  feed  belts  or  bottom 
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LACE  LEATHER  JOIHT. 


cylinder  planer  belts  that  run  over  a  pulley 
on  a  counter.  That  this  is  a  mistaken  idea 
you  will  readily  see  if  you  lace  your  belt 
alike  on  each  side,  like  sketch,  writes  a 


correspondent  of  the  Wood-Worker.  This 
is  a  2-in.  feed  belt  Lace  tho  larger  slses 
same  way.  Be  sure  you  cut  out  the  small 
grooves  on  both  sides  of  the  belt  and  ham- 
mer the  lace  down  good  and  tight  Then 
you  have  a  job  that  will  last 

With  apologies  to  those  who  know,  and 
for  the  benefit  of  some  who  may  not,  I  give 
a  rough  sketch  of  a  very  satisfactory  Joint 
made  with  rawhide  lace  leather.  Start  at 
A,  which  is  half  way  across  belt,  and  lace 
both  ways.  Punch  very  small  hole  at  B  and 
draw  lace  end  up  tightly,  to  cut  off.  Then 
with  your  knife  cut  a  gash  half  through  the 
lace  close  up  to  the  belt  Cut  lace  end  off, 
say  %  in.  from  the  notch,  or  gash,  and  ham- 
mer end  down  flat.  This  will  make  a  good, 
smooth  Joint  which  will  last  a  long  time; 
but  if  you  once  get  to  using  good  wire  lac- 
ing, and  put  it  in  right  you'll  not  want  any 
more  rawhide  lace  leather.  If  you  doubt  its 
being  strong  enough,  make  it  double;  that 
is,  lace  back  across  belt  again  after  going 
once  across. 


♦  ♦  »■ 


QAUQB  FOR  PISTON-ROD  THREADS 


In  repairing  modem  high-speed  automatic 
cut-off  steam  engines  in  sizes  up  to  24-in.  di- 
ameter of  cylinders;  a  correspondent  of  the 
American  Machinist  experienced  considera- 
ble difficulty  in  fltting  new  pistons  and  pis- 
ton rods — particularly  in  getting  the  right 
pitch  for  the  screw  thread.  In  most  of  these 
engines  the  piston  rod  is  secured  to  the 
crosshead  by  a  thread  on  the  rod  fltting  into 
a  tapped  hole  in  the  crosshead  and  with  a 
lock  nut  behind  the  boss  of  the  orosshead  to 
make  all  rigid.  To  get  around  this  difficulty 
the  piston-rod  thread  gauge  illustrated  was 
devised  and  it  was  found  that  by  its  use  a 
fair  fit  could  be  made  every  time  on  the  first 
trial. 

To  make  this  gauge,  take  a  piece  of  1x1  H- 
in.  flat  iron.  A,  bend  its  two  ends  up  about 
i/j  in.  and  flle  to  form  two  V  edges  of  60' 
or  the  same  angle  as  the  threads,  in  order  to 
flt  fairly  to  the  old  thread.  The  distance  be- 
tween the  two  ends  should  be  about  equal  to 
the  length  of  the  thread  in  the  crosshead. 
in  order  that  these  V's  may  approximately 
represent  in  the  gauge  the  flrst  and  the  last 
thread  in  the  crosshead. 

Bend  up  another  piece  of  the  same  fiat 
iron  as  shown  at  B  and  rivet  it  to  the  mid- 
dle of  A,  bringing  its  free  end  over  and 
into  line  with  the  two  V  edges  and  at  such 
distance  from  them  that  when  a  V-iniint  Is 
filed  on  the  free  end  of  B,  the  old 
will  slip  in  between  the  three  points. 
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piece  B  by  bending  and  filing  the  point 
until '  a  good  caliper  fit  iB  secured.  The 
gauge  so  made  not  only  will  give  the  diam- 
eter of  the  thread  at  one  point,  but  will  give 
the  effective  diameter  at  poIntB  where  tt  la 
Important  that  It  should  be  known,  and  also 
provides  a  means  of  gauging  the  new  thread. 


V 


n 


J  aj 


Portabla  Bdl  OnUlt 


the  table  or  for  Invalids'  use,  and  1  have 
often  uaed  mine  to  Imitate  the  triangle 
effect  In  our  orchestra. — Contributed  by 
Arthur  L.  Schacha,  4732  Broadway.  Cleve- 
land, O. 

A  man  of  average  etrength  can  develop 
X  hp.  with  hlB  arms  or  .4  hi>.  with  hla  lege 
for.  10  lurs.  n  day- — Trautwlne. 


THE  ABUSE  OF  VALVES 

Many  ateam  fltters  and  engineers,  upon 
discovering  a  leak  in  a  valve.  Immediately 
condemn  Its  woricmanshlp  Instead  of  trying 
to  learn  the  true  cause  of  the  trouble. 
Undoubtedly  there  are  cases  in  which  valvea 
defective  In  construction  escape  detection 
until  they  have  been  In  ser^-lce  for  a  time; 
but  In  moat  caaea  the  criticism  that  Is  ' 
directed  to  the  manufacturer  does  not  be- 
long to  him,  and  affects  his  reputation 
unjustly.  When  valves  that  are  thus  re- 
turned as  defective  have  been  received  by 
the  maker,  and  carefully  examined  and 
tested,  It  Is  found,  In  the  great  majority  of 
cases,  that  the  leakage  was  plainly  due  to 
the  abuse  and  carelessness  of  tbe  persons 
who  installed  them. 


which  may  or  may  not  be  of  the  exact  pitch 
of  tbe  eld  one,  but  which  it  made  to  this  gauge 
will  screw  In  every  time  and  make  a  fair 
(it,  which  Is  all  that  tbe  repair  man  either 
etpecta  or  desires — and.  in  fact.  Is  all  that 
tbe  builder  did  in  tbe  first  place. 

HOW  TO  MAKE  A  PORTABLE  BELL 
OUTFIT 

Make  a  box  with  one  tieveled  end,  as 
shown  In  the  sketch,  and  mount  an  ordinary 
electric  door  bell  on  the  top  and  a  push 
button  on  the  beveled  end.  One  or  two  dry 
batteries  will  furnish  enough  current  to 
ring  the  bell.     The  outfit  may  be  used  at 


In  discussing  tbia  subject,  the  Valve 
World  gives  the  following  directions  for 
Installing  and  operating  valves  to  obtain 
the  best  results. 

1.  Don't  allow  any  cement  or  dirt  to 
lodge  on  the  valve  seat-  Failure  to  observe 
this  precaution  la  responsible  for  more  leaky 
valves  than  all  other  causes  combined  and 
the  trouble  can  be  easily  avoided  by  apply- 
ing cement  to  tbe  pipe  only  and  In  small 
quantities,  thus  preventing  any  cement  get- 
ting Inside  the  valve.  Remove  all  the  loose 
rust,  scale,  or  dirt  inside  the  pipe  that  Is  to 
be  Installed  by  standing  It  on  end  and 
striking  with  a  hammer  and.  if  convenient, 
after  the  pipe  is  in  place,  open  all  tbe  valves 
and  blow  live  ateam  through  tbe  line. 

2.  Don't  cut  threads  on  the  pipe  longer 
than  standard,  as  an  extra  long  thread  will 
allow  the  pipe  to  strike  the  partition,  as 
BbowQ  in  tbe  cut    This  will  aprlng  the  ■ 
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and  make  it  sllghUy  OTal  shape,  thus  mab- 
good  fit  with  the  disc  Impossible. 

3.  Never  apply  a  pipe  wrench  on  the 
opposite  end  at  a  valve  trom  the  end  that  Is 
being  Bcrewed  on  the  pipe,  and  never  clamp 
a  vnlve  In  a  vise  sidewlse.  This  should  he 
particularly  observed  n-ith  the  lighter  claaa 
of  valvea  aa  it  ta  almost  certain  to  spricg 
the  valve  anii  hence  cause  a  leak. 

4.  Don't  try  to  fix  a  leaky  Hlutnng  box 
\>y  tiEhtenIng  the  stuffing  nut  with  a  long 

when  the  trouble  can  be  remedied 
by  renewing  the  worn-out  packing. 

5.  Avoid  undue  strains  on  valvea  to  be 
installed  by  placing  offsete  In  the  line,  when 
neceeeary  to  take  up  expansion,  and  don't 
allow  the  valves  to  bear  the  weight  at 
unsupported  pipe. 

When  a  valve  leaks  don't  undertake  to 


tighten  It  by  uelng  some  kind  ot  a  len 
on  tbe  wheel.  The  wheels  sre  so  propoi 
tloned  that  sufllclent  power  can  be  obtain* 
by  using  the  hand  alone  and  any  din  < 
the  seat  is  only  pressed  in  by  the  appllc* 
tion  ot  powerful  leverage  upon  the  nem. 
It  Is  far  better  to  remove  tbe  dirt  frai 
the  seat  by  unscrewing  the  centerpUce  { 
bonnet.  If  ft  is  found  Impossible  to  remov 
the  l>onnet  or  centerpiece  by  ordlnnr 
methods,  heat  the  bortj/  of  (he  valve  Jul 
outside  of  the  thread  wllh  a  hlow-torch,  i 
any  other  available  means  that  can  1 
applied  to  the  body  and  nut  to  the  t?ente 
piece.  Then  tap  lightly  all  around  Ih 
thread  with  a  soft  bnmmer.  This  m 
never  falls,  as  the  heal  expands  the  bod) 
and  breaks  the  joint  made  by  the  lllb 
or  cement. 


MACHINE  FOR  FINISHING  CRANKSHAFTS 


The  method  of  manufacturing  crank- 
sbatts  in  general  has  always  been  unsatls- 
factory.  A  large  mass  of  metal  must  be 
removed  from  Che  center  of  a  forging  to 
form  a  crankshaft.  This  work  has  always 
been  done  by  drilling  holes  across  the  web 
and  then  cold-sawing  to  meet  the  holes  and 
breaking  out  lump  from  the  throw;  a  rough 
square  pin  resulting.  It  was  then  necessary 
to  center  the  pin  and  shaft  and  balance  the 
forging  with  Jigs  so  that  tbe  pin  could  be 
turned  up  in  a  lathe.  To  finish  the  cheeks 
of  tbe  crank,  a  powerful  milling  machine 
has  generally  been  used. 

I  The  machine  shown  la  tbe  Illustration, 
vhich  will  turn  up  a  flnlshed  crank  from 


the  rough  forging.  Is  provided  with  a  D*tMt 
universal  vise  for  rougbtag  out  and  a  Bta^ 
tlonary  vise  for  finishing  the  cmnkiharta 
The  vises  are  easily  adlusted  to  dlReront 
sizes  of  crankshafts  and  will  hold  the  work 
In  a.  horizontal  position  for  llnlshlng  thS 
cheeks,  as  shown,  or  In  a  vertical  pnsllloa 
for  finishing  the  shaft  itnd  rrnnk  pin. 

By  the  use  of  this  machine  a  rough  forgtd 
crank  can  be  finished  all  dvit  In  one  boar 
and  thirty  minutes.  This  remarkably  las 
work  Is  made  possible  liy  tlm  crank  belkf 
held  vertically  In  the  machine,  th«rriiy 
avoiding  the  rise  and  fall  of  tba  watgtitr 
lump  of  the  forging  when  same  Is  ttinied  li 
horizontal  position, 
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FIND  THE  HORSEPOWER  PRODUCED  OR  CONSUMED 
IN  ANY  MACHINE 


■toec 


The  standard  horsepower  is  equivalent  to 
1,(100  foot  pounds  iier  minute,  or  550  Coot 
>und3  per   second,    t.    e.,    one   horsepower 
111   Utt   1   lb.   3:t.0OO  It.   in   one   miDute,   or 
ft.    In    one    Hecond.      If    the    weight    Is 
icreosed  and   Ibe  distance  proportionately 
reased,  the  power  required  to  lift  It  will 
iflin    the   same.     Thus,    one   horsepower 
luld  raise  1  lb.  33,000  ft.  In  one  minute,  or 
would  raise  1.000  lb.  33  ft.  in  one  minute, 
330  lb.  100  ft.  In  one  minute. 
U  therefore  follows  that  the  pull  or  force 
M  any  machine  multiplied  tiy  the  distance 
through  which  the  force  acts  In  one  minute 
divided   by  33.000   11).   will   give  tbe   horse- 
power.    Thus,  in  turning  up  a  casting  on 
a  lathe  having  a  cutting  speed  of  20  ft.  a 
minute  and   producing  200  lb.  pressure  on 
the  cutting  edge,  the  power  consumed   will 
he  200X20-r-33,000=.121   hp. 
If    tbe   cutting  speed   and    cutting    force 
unknown,    the    horsepower    could    be 
as  follows:      Stop  (tie  lathe  and   con- 
spring  balance  to  Ibe  belt.  Then  turn 
fbe  lathe  tiy  pulling  the  balance  and  note 
the   number  of  pounds  required.     Measure 
the  circumference  of  the  pulley  and  count 
the    number    of    revolutions    per    minute. 
Now,  supposing  the  speed  to  be  100  revolu- 
IS  per  minute  and  the  belt  tension  20  lb. 
a  pulley  of  2  tt.  circumference;  then  the 
ver    consumed     would    be.    2X100X20-;- 
,000=-121  hp. 

Of  course,  these  results  give  the  Iheo- 
rtlca]  horsepower  and  do  not  include  tbe 
occaeloned  by  the  trans  mission,  al- 
;h  the  extra  power  required  to  start 
le  lathe  when  using  the  balance  wilt  partly 
rmpensate  for  this,  as  it  takes  more  force 

It  than  to  keep  It  In  motion. 

In  some  machines  the  force  Is  not  unl- 

Tbus,   in   a  steam  engine  the  pres- 

ire  on  the  piston  at  the  beginning  of  the 

il(«  is  several  times  the  pressure  at  the 

0[  tlic  stroke  and  even  wilh  the  pres- 

remaining  constant  tbe  force  applied 

the  abaft  would  be  varioriile.  as  It  would 

fnlsh  to  0  at  the  dead  center. 

The  usual   method   of   Unding  the  horee- 

'er  of  a  sleam  engine  is  as  follows:     An 

llcator  la  atlached  lo  the  engine  cylinder 

lUe  running,  for  the  purpose  of  recording 

of  paper  the  eiact  pressure  In 

le  cylinder  at  all  positions  of  the  piston. 

Indicator  couBists  oF  a  small  cylinder. 

jViUi  a  platOQ,  which  la  held  down 


by  a  spring  and  connected  by  a  lever  to  a 
pencil.  The  pencil  moves  on  a  revolving 
paper  and  traces  the  record  of  the  pressure. 

As  stated  before,  Ihere  is  a  considerable 
difference  between  tbe  maximum  and  mini- 
mum pressures,  so  the  mean  effective  pres- 
sure IS  computed  from  the  Indicator  card 
and  this  pressure  limes  tbe  area  of  the 
piston  times  twice  the  length  o[  the  atroko 
In  feet  times  tbe  number  ot  revolutions  per 
minute  divided  by  33,000  will  give  the  Indi- 
cated horsepower. 

Thus,  a  10-in.  by  12<in.  engine  running  at 


Horicpowcr  ol  a  Latbe 


125  r.p.m.  with  65  lb,  mean  effective  pres- 
sure would  give  65X78';,  (area  of  piston) 
X24    (slroko    X    2)    X125-^33.000=483.8   hp. 

In  some  machineB  the  problem  of  flguring 
the  power  is  presented  in  the  primitive  con- 
ditions that  determine  the  value  ot  a  horae- 
power.  Thus,  a  bucket  elevator  capable  of 
raising  material  100  ft.  at  tbe  rate  of  2,000 
lb.  a  minute  would  require  10()X2,OUO-f33.000 
=6.1  hp. 

Stated  in  a  general  way  the  horsepower 
of  any  machine  equals  |>ower  tiiiiea  motion 
divided  by  33.000,  In  which  the  power  la  In 
pounds  and  the  motion  In  feet  per  mtnute. 
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l^i/n\Utm  fit  th*i  wir*:.  wbkh  was  nearly  In- 


ir.1  i:::t:-z  lie  ^l-rTa:;.;-  cf  a  lirg-er  p-iller 

Tie  lirzr  7 ■-"■^7  ""^^  hc:«te»i  a  short  •::«- 
'ji^'r  aicTe  the  :oIlar  of  the  chisiney.  «-hich 
TijE  14  fT.  fron  :he  m?.  and  the  ropes  wen? 
•hen  -.re;?*::  arouii'l  tach  si-ie  of  the  chim- 
es y  ai-i  fa=:<5!:ei  :o  the  roof  of  the  adjoining 

This  p repriced  a  fairly  strong  s'npport,  bat 
not  strong  enough  to  bear  the  weight  of  a 
man.  and  still  lacking  14  ft.  of  the  top.  A 
strong  wood  and  iron  hook  was  accordlasly 
made  and  provided  with  m  pulley  sft  tti 
hook  end  and  a  piece  of  nqw  attadwa  tm  lit 
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other  end,  for  the  purpose  of  raising  the 
hook  and  making  it  catch  over  the  top  of 
the  chimney.  After  the  hook  was  caught 
on  the  top,  a  man  was  hoisted  up  and  the 
work  of  painting  and  repairing  continued  in 
the  usual  manner. 

Although  it  is  often  required  to  reach  the 
top  of  a  chimney  in  this  way  the  future  pos- 
sibilities of  kite-flying  are  by  no  means  lim- 
ited to  this  operation. 

The  operation  of  painting  and  repairing 
the  roofs  of  church  steeples  has  always  been 
a  serious  problem  and  an  expensive  under- 
taking. If  possible,  the  top  is  lassoed  from 
the  highest  window,  thus  allowing  a  man 
to  climb  to  the  top  of  the  spire  and  attach 
the  necessary  tackle,  but  when  there  is  no 
window  near  the  top  it  is  necessary  to 
break  a  hole  in  the  roof.  This  has  often 
been  done  in  the  past,  but  will  probably  be 
superseded  by  the  use  of  kites  in  the  future. 
Kites  have  also  been  used  for  stringing  tele- 
phone wires  and  have  proved  very  valuable 
for  that  purpose. 

»  •  ♦ 

TUNNEL  STERN  MOTOR  BOAT 


American  boat  builders  are  following  the 
English  practice  of  tunnel  stem  construc- 
tion, which  enables  the  use  of  a  good  sized 
propeller  in  a  craft  of  small  draft.  The 
illustration  shows  a  boat  built  the  past  sea- 
son for  use  on  Lake  Michigan  and  for  ex- 
ploring trips  on  rivers.  The  dimensions 
are:  Length,  50  ft.;  breadth,  10  ft  6  in.; 
extreme  draft  with  fuel  and  stores  aboard, 
14  in. 

The  dining  room,  14  ft.  by  10  ft.,  is  for- 
ward, with  folding  berths;  the  engine  room 
and  cook's  galley  with  berth  for  engineer 
come  next,  while  the  after-end  has  two  state- 
rooms. The  bridge  deck  at  the  forward  end 
is  shaded  with  an  awning  and  will  accommo- 
date a  large  party.  The  power  is  a  4-cylln- 
der  gasoline  engine.  The  American  Ship- 
builder says: 


While  the  yacht  is  not  intended  for  speed 
or  rough  weather  service,  she  made  the  trip 
across  Lake  Michigan  in  fairly  heavy 
weather  and  behaved  admirably,  at  the  same 
time  making  good  speed.  This  type  of  boat 
is  between  a  cruising  motor-boat  and  an  out 
and  out  houseboat,  having  a  part  of  the 
speed  of  the  former  and  the  good  accommo- 
dations of  the  latter.  Such  'a  craft  is  well 
adapted  for  summer  use  on  our  great  rivers 
or  along  the  sheltered  waters  of  the  coast  or 
the  Great  Lakes. 

»  •  ♦ 

NOVEL  USE  OF  RURAL  TELEPHONE 


A  Kansas  thresherman,  who  operates  a 
large  crew  and  several  machines,  has  made 
use  of  the  rural  telephone  lines  in  a  way 
which  will  prove  suggestive  with  others. 
The  nature  of  his  work  calls  for  a  change 
of  location  every  few  days.  The  first  wagon 
to  pull  up  and  move  is  the  office,  which  is 
equipped  with  a  telephone.  Immediately  on 
arrival  at  a  new  place  wires  are  run  from 
the  field  to  the  nearest  rural  telephone  line, 
and  connection  made.  It  is  then  an  easy 
matter  to  order  supplies,  repairs,  and  what- 
ever is  needed,  from  the  nearest  town. 

Arrangements  are  also  made  in  the  same 
way  with  the  farmer  to  whom  the  outfit  in- 
tends to  move  next,  and  help  is  secured  from 
as  many  nearby  farms  or  villages  as  may  be 
required.  The  actual  saving  in  money  to  a 
single  contractor  during  one  season  amounts 
to  a  large  sum,  and  saves  hundreds  of  miles 
of  driving,  to  say  nothing  of  the  increased 
comforts  and  convenience. 

•-•-< 

QUICK  SETTINQ  PLASTER  OF  PARIS 


To  accelerate  the  setting  qualities  of  plas- 
ter of  Paris,  add  a  pinch  of  potassium  sul- 
phate to  the  water.  This  hastens  the  setting 
without  injuring  the  plaster  in  any  way. — 
Contributed  by  Dr.  Carl  Possum,  Wells 
Block,  Aberdeen,  So.  Dak. 
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THE  MANUFACTURE  OP  DENATURED  ALCOHOL 


What  It  Is  Made  From— How    Produced— Qovemmeot  Restrlctioiis— 

Advice  to  Prospective  Manufactiireri 


Expert  Ctaemisf  s 


By  Cari  ShtOcy  MIbot 


I'robalily  no  piece  of  legislation  in  the 
last  (UiCiiiin  has  created  such  wide-spread 
intoroHt,  and  even  excitement,  as  the  Free 
Alcohol  hill.  The  public  has  demanded 
information  about  every  phase  of  it.  The 
daily  papers,  trade  journals  and  magazines 
have  found  the  subject  good  copy  and  have 
flllod  their  columns  with  stories,  the  most 
notable  characteristic  of  which  has  been 
a  vast  optimism  in  regard  to  the  future 
of  this  "new  industry,"  the  manufacture 
of  denatured  alcohol.  The  impression  has 
gone  abroad  that  alcohol  may  be  profitably 
manufactured  from  almost  any  sort  of  veg- 
etable material,  in  almost  any  place,  by 
almost  anybody.  Wildly  exaggerated  state- 
ments as  to  the  yields  from  various  mate- 
rials, probable  prices  and  extent  of  markets 
have  been  made,  and  the  result  has  been 
to  Induce  a  sort  of  alcohol  madness  in  the 
public.  About  one  in  every  ten  men  has 
a  plan  for  manufacturing  denatured  alco- 
hol, and  all  of  thorn  want  information  to 
help  thorn  plan  definitely.  This  magazine 
has  rocc'ivod  scores  of  loiters  of  inquiry 
about  thf  procosH  of  manufacture,  availabil- 
ity of  niatorialH  and.  in  fart,  every  other 
phaKO  of  the  wholo  quostlon.  It  Is  in  the 
hope  of  answering  as  many  as  possible  of 
thoso  inriuirios  thjit  this  article  is  writ- 
ten.* I  shall  try  to  onumorate  tho  materials 
from  whi'h  alcohol  may  profitably  be  pro- 
duced, to  describe  briefly  the  process  of 
nifinn  fact  lire,  nnd  to  give  tho  prospective 
mannf.'icturr'r  an  idea  of  tho  essentials  to 
be  most  considered  in  making  his  plans. 

NOT    A    Ni:\V    INDUSTRY. 

Onr»  tliliii;  slinuld  bo  thoroughly  imder- 
stood,  that  the  nianiifacturo  of  denatured 
alcohol  is  not  a  new  industry.  The  Free 
AKoliol  TJill  rlifj  not  open  the  market  to 
a  new  product:  it  merely  enlarged  the  mar- 
ket of  nn  old  one.  The  manufacture  of 
denatund  jilcohol  is  only  tho  manufacture 
of  alcohol.  The  process  of  denaturing  is 
no    more   conii>licatod    than    the   process   of 


•ShiHiM  nny  of  oiir  rf!ul««rs  wWi  Infornmtton  which 
t\\\n  nrttrl{>  i](M>fl  not  fiiriilHh.  the  author  wUl  be  rcry 
fflail  to  niiMwcr  niiy  It'ttoni  adilrcMiod  to  him,  at  the 
nrrant-MIiier  l4i1ioratorlea.  353-357  Dearborn  atrMt.  Cbl- 


putting  cream  Into  coffee.  The  government 
decides  on  a  suitable  denaturing  agent, 
probably  wood  alcohol,  and  the  manufac- 
turer mixes  it  with  his  product  under  the 
supervision  of  a  revenue  officer.  In  view 
of  this  fact,  it  is  obvious  that  the  man  who 
enters  this  field  must  be  prepared  to  meet 
the  organized  competition  of  the  distillers. 
Worse,  it  is  even  rumored  that  Standard 
Oil  is  to  take  over  the  large  distilleries 
and  attempt  to  control  the  alcohol  market. 
However,  the  raw  material  is  so  abundant 
and  so  varied  that  no  such  thing  as  cor- 
nering it  is  possible.  Roughly  speaking, 
any  material  containing  starch  or  sugar  is 
a  source  of  alcohol.  Many  processes  have 
been  patented  for  producing  alcohol  from 
cellulose,  which  includes  wood  fiber,  straw, 
leaves,  etc.,  but  none  of  them  have  been 
successfully  operated,  although  it  is  said 
that  a  company  in  the  south  is  now  pro- 
ducing alcohol  from  sawdust  It  is.  how- 
ever, safe  to  say  that  this  method  will  not 
affect  the  alcohol  market  for  many  years. 

SOURCE  OF  ALCOHOL. 
The  great  source  of  alcohol  in  this  coun- 
try  is   corn,   and   there   seems   to   be   little 
reason   for   believing  that   it  will   not   con- 
tinue  to   be.     On   this  account,   it   will   be 
taken  as  a  type,  and  the  process  of  manu- 
facturing alcohol  from  It  will  be  described, 
and  then  the  variations  from  that  process, 
necessary   for   the    use   of   other    materials 
will    be    discussed.     The   first   step    in    the 
process  Is  to  change  the  starch  of  the  corn 
into  sugar,  for  It  is  only  after  this  change 
that  the  fermentation  which  produces  alco- 
hol   can    take   place.     The   corn,    in   either 
a  whole  or  ground  state,  is  mixed   with  n 
little  water,  and  heated  by  steam,  sometimes 
under   pressure,   sometimes   with   the   addi- 
tion of  a  small  amount  of  acid,  until  tho 
starch    is    thoroughly     gelatinized,      which 
means    that   the   starch    cell    is    completely 
disintegrated,    so    that    the    malt    used    to 
transform    the    starch    into    sugar   can   act 
more  readily.    A  thick  paste  is  formed,  such 
as  the  housewife  uses  for  a  starch  pudding. 
The  mass  is  then  cooled  to  about  140*  P.. 
and   some  barley   malt,  made   to  a 
with  a  little  water,  is  added.    The 
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unorganfEed    ferment   contalaed    in    the 
Bnalt,  acts  on  tbe  gelatinized  starch,  trans- 
forming It  into  maltose,  or  malt  augar.  and 
dextrin.     It  Is  Important  that  thU  process 
shall   he  carried   on    under  exact  tempera- 
ture conditions,  tor.  on  this  point  depends 
the  relative  amounts  of  maltose  and  dextrin 
formed,  and  it  Is  very  important  to  produce 
much    maltose  as  possible.   In  order  to 
a  aatisfactory  yield  of  alcohol.     When 
t  small  amount  of  the  solution,  tested  with 
le.  shows  that  the  atareh  has  all  been 
Kted  upon,  tbe  solution  is  cooled  to  about 
For   this   purpose   air.   water,   or  a 
combination  of  the  two.  may  be  used. 
When   the   proper   temperature   has  been 
fKached,    a   little    yeas(   Is   added,   and   tbe 
solution   le   allowed   to   ferment.     It  seems 
scarcely  correct  to  say  "allowed"  here,  for 
the    fermentation    must    be    carefully    con- 
trolled, and  It  Is  here  that  the  experienced 
manufacturer  has  the  great  advantage.     He 
has  found,  by  careful  experiment,  the  most 
satisfactory    conditions    tor    producing    tbe 
I      largest  yield  of  alcohol.    The  yeast  he  uses 
^Bja    a    pure    culture    which    produces    more 
^^plcohol    and    fewer    by-products,    fusil    ull. 
^Brc.  than  ordinary  yeasta.     In  some  cases, 
^^lie  even   employs   a   zymotologiat,   yeast  ex- 
'      perl.     If  he  uses  a  pure  yeast  culture,  he 
keeps  bis  fermentation  vata,  and  tbe  room 
I      containing  them,  scrupulously  clean,  to  pre- 
^vivent  the  introduction  of  wild  yeasts.    Since 
^^■Icohol  is  lighter  than  water,  the  progress 
^K>f  tbe  fermentation  may  be  kept  track  of 
^H)]r   means   of  a  hydrometer,   an   instrument 
^^for  showing  the  weight  of  tbe  liquor. 

FERMENTATION  AND  DISTRIBUTION. 
The  fermentation  is  usually  completed  in 
^from  30  to  40  hours.  By  this  time  the 
)Ugar  and  much  of  the  dextrin,  has  been 
mveried  into  alcohol  and  carbon  dioxide. 
^he  carbon  dioxide  gas  given  off  during 
fermentation  is  occasionnlly  collected, 
'  pressure,  in  large  tubes,  and  used 
■  soda  fountains,  etc.,  hut  this  has  not 
roved  very  profitable,  and  Is  very  seldom 
The  liquor  now  contains  from  S  to 
1  per  cent  of  alcohol  which  must  be  sep- 
rated  from  the  solid  unfermented  mate- 
lals  and  from  tbe  water  and  the  by-prod- 
i  of  fermentation.  The  separation  is 
|Sected  by  distillation.  The  alcohol  bolts 
lower  temperature  than  the  water. 
nd  begins  to  distill  over  first.  The  process 
is  not  simple,  however,  for  mixtures  of 
liquids  are  hard  to  separate  even  when  their 
holllue  points  lie  far  apart,  as  In  the  case 
l^ot  alcohol  and  vater.     At  a  temperatura 


a  liltle  higher  than  the  bolting  point  ol 
alcohol  a  mixture  containing  much  alcobol 
and  very  little  water  distills  over,  but, 
as  the  temperature  increases,  the  amount 
of  alcohol  In  the  distillate  gradually  de- 
creases, and  the  amount  ot  water  increases, 
until  the  boiling  point  of  water  Is  reached. 
by  which  time  the  alcohol  bas  all  distilled 
over,  leaving  the  solid  matter,  some  wa 
behind.  The  solid  material  Is  either  dried 
and  sold  for  cattle  food,  or  is  fed  to  cattle 
at  the  distillery,  in  a  wet  stale.  Tbe  dis- 
tillate Is  now  much  richer  in  alcohol  than 
the  original  solution,  but  is  not  yet  e 
ketable.  Formerly.  It  was  redistilled  unUI 
it  was  of  the  desired  strength. 

Tbe  modern  dlatilier.  however,  has  a 
rather  complicated  form  of  still  which  pro- 
duces 9E>  per  cent  alcohol  by  a  single  ( 
tUlation.  This  still  is  too  complicated  to 
admit  of  description  here,  but  its  principle 
is  tbe  condensation  of  the  vapors  within 
tbe  apparatus,  and  their  re-evaporatlon  by 
bot  ascending  vapors,  so  obtaining  repeated 
distillation  in  a  single  still.  The  dletlUate 
la  an  alcohol  of  90  to  9&  per  cent  strength. 

Such,  in  brief,  is  the  method  ot  manufac- 
turing alcohol  from  corn.  There  are,  of 
course,  many  details  which  It  is  impossible 
to  consider  In  an  article  ot  this  length, 
but  this  description  covers  the  essential 
points  ot  the  process.  The  yield  will  aver- 
age about  2hi  gal.  of  95  per  cent  alcobol, 
and  approximately  15  lb.  of  teed  from  a 
bushel  of  corn.  This  feed  is  worth,  rough- 
ly. 1  cent  a  pound,  so  that  the  alcohol  c 
be  produced  at  a  cost  ot  14  cents  a  gallon 
for  raw  material,  when  corn  Is  50  cents 
bushel.  The  expense  of  production  will 
vary  with  the  size  of  the  plant,  price 
labor,  etc,  bo  it  la  variously  estimated  at 
from  Z  to  5  cents  per  gallon. 

POTATOES.   MOLASSES   AND  BEETrS 
LARGELY  USED. 

In  Germany,  potatoea  are  largely  used  tor 
the  manufacture  of  alcobol  and  tbe  process 
Is  almost  Identical  witb  the  process  for 
com.  In  this  country,  unless  the  price  ot 
potatoes  drops  materially,  they  can  not  ci 
pete  with  corn  as  a  source  of  alcohol. 

Molasses  and  the  residues  from  beet  sugar 
are  much  more  likely  to  be  profitable  for 
this  purpose  than  potatoes.  Much  of  the 
molasses  is  manufactured  so  far  from  trade 
centers,  that  freight  charges  make  It — or  at 
least  the  lower  grades  of  molasses— a  waste 
product.  This  material  may  be  easily  fer- 
mented and  gives  a  good  quality  of  alcohol. 
Alcohol  from  this  source  la  manufactured 
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In  f.-itM.  fw  ff-in  12  'A  1'.  cftTiu  a  c^lon. 
forv>  hl'^n  moUiw^  iJi  airmail?  Min^  Im- 
W'tiK^  ir.rr,  ttis  r/ji-nrfy  s'.  aji  W  tj«  ffoftl- 
kht7  ijAi^  »s  a  !ir><..'''A  'jf  alrrjhol.  Ti:e  trry:- 
•nil  '<f  mac.  ira/.r.>ir<:  ia  Hlmpler  tb&n  Id  ztut 
rww!  '.f  "-.rr.,  for  '.cii  furuiftr.uMft  oiafArlai  la 
misjar,  ar.ri  nf/  [i.-ilirr.lr.ary  roaif.ln?  ia  ELer.ea- 
wtry.  ■'.  ii  .i'i7.''i':r.f.  r/j  r.hln  r.hc  moUMea 
iifiMI  it.  rr,f,^j,iT./i  ff',m  1^  W  2'i  p^r  r^nt  6( 
fiiiifaf  ■n'l   ^I'lfl  'l-ii  y^ast. 

FT-iitx,  Kriri  mar.y  kiri'lii  or  VAS^table 
waxtf:,  r;4n  t>!  UrnM  ii)rr>  ak/jhol.  but  at 
prRMnt  irifiHt,  t,t  thittn  nkn  bit  mr>r«  profit- 
kljly  iiw^l  fi'if  rjth<:r  purpofUM,  Any  of  the 
rfsritstlfi,  many  ntarriby  RiAt^rlalfi  Kiicb  afl 
''3M»vjt.  N'A  wiMt':.  <it/;.,  arit  viurriAfi  Af  alco- 
hol, liiit  titi  ttrt:f,\tnt  fit  thiir  prlr^c.  it  sf^f-tas 
iinlik>:ly  th^Tt.  ih'-y  win  h'-.  iiHfrrl  In  jr.H  m&iiu- 
fa'rt.iirft. 

Af^VI';K    TO     J'FtOHF'KCTIVB     MASVFAC- 
■rr-RKKH. 

Th«r  man  who  In  [irpparlnK  to  manutacturR 
(IfsnntTir'Tl  B|r;ohril  mii.HF.  rak''  many  thingn 
InU*  con  Kill 'oration.  Klrnr,  han  hf;  the  raw 
matftrlnl,  rontalnlni;  nturi-.h  ami  Hiigar  at 
a  KPiRlr^icntly  low  '-oxt?  Taki  nom  as  a 
liaalH.  and  c«lriilut^  whcthT  Jhit  atarnh  or 
miKar    in    thi    matitrlal    in    iiwrntloR    cosIh 


■    !«:■ 


tiini 


th': 


I   In  r 


,  con- 


Hli\fTlng  thiit  Hlitnii  ronUlnH  CO  per  cent 
of  Rlnrrlj.  If  tli':  material  U  anythitiK  out 
/.r  III''  or<llii!iiy,  so  tliar  ir-i  compOHltlon  In 
not  k(i'iH-ii,  hiivi'  it  ntifilyxH.  not  only  for 
itH  vnliic  IIS  ji  HOiini-  of  al''oho1.  but  alHO 
for  tU-.  vnliic  of  tli'-  I'sliliiiH  that  will  n- 
mnln  nffr  Itur  iiUoliol  hiiH  Ix-en  niHtlllnd. 
rr  Ihe  tNiilM'lKl  i.rov<-H  KiLltjililf,  tlnjn,  Is  It 
aviilliililf^  In  Hiirri'K-nl  (jiiuntlty?  Tho  rev- 
cniio  nuiliorltl.'ii  Imvc  d.^-lili-d  to  llcftnsfi 
MO  'llHllDi'ry  thai  jirorluccH  h-nn  tlian  25'J 
Kill,  of  alcohol  iiiT  (liiy.  QiiCHtlons  of 
miirhiirH,  IruntiixirlaMon,  <-l(-.,  miiKt,  of 
rriiirw.  !"■  i'iinnU[i-Ti:<\.  Mont  important  of 
nil.  Ik  IIk^  iiroliiililf!  prl''"  Ihiit.  aliohiil  will 
lirlMK,  iHi'l  lliiii.  Ih  (|iilt''  ImiioKHllilc  to  projih' 
(Hy.  Till'  dt-niiiiiil  for  ilcnutiiriMl  itlcoliol  In 
nut  p;olitt;  In  lie  aH  InrRi;  at  tlm  Ktart  as 
iiiHiiy  i;ii]i|ioHr,  Tlii-  jiaiMTS  liiivc  rfcently 
PIiIiIIhIk'iI  :iti  lntr'rv-]<-w  In  whlc-li  Conimlx- 
liloniT  Yi'rlir>!-  Ih  qiiotfil  an  HiiylnK  that  nleo- 
liiil  1h  viTy  lillU-  iiH''.l  III  I':iiro|ii>  for  power 
iinil  IIkIiI.  ir  UiIh  Ik  iriic  In  i'oiiUlrl<;H  whore 
(li'naliiri'il  iitrolinl  Iiiih  Iomk  lir'in  avallalilo. 
II  :i<'i>iiiH  tirobniilr  that  It  will  hr  Home  time 
iHifon'  It  will  HiicccHnfiilly  compete  with 
Kasnllm'  hk  n  Hoiirrr>  of  licat  or  jrawcr  In 
lilts  country.  Thore  are.  however,  many 
other  uses  to  which  It  may  be  put,  which 
*urB  been  overlooked.    Such  a  one  la  the 


anltelttl    "nv     wkleh    In 

France  makea  a  market  for  an  ^uimeae 
amount  of  alcoboL 

The  poealbllitlea  at  thli  bvaiiic^  of  nuan- 
faciarlng  alcokol  are  so  sicat  thai  rery 
many  people  win  probably  mail  into  li 
witbODt  looking  Into  tbe  matter  caretnlly. 
but  there  ia  no  doubt  a  great  chance  tor 
the  man  with  tmall  capital  who  wanti  to 
engage  In  manntactorlnc  and  wbo  is  willtng 
to  giTe  hla  beat  eSorta  to  brinffing  hli  proc- 
eia  to  the  highen  degree  of  efficiency. 


EXTENSION  JACKS    FOR  CAISSON'S 

The  old  method  o(  making  calnons  hai 
several  disadvantagea.  The  large  neel  boops 
used  tor  supportio?  tbe  sides  are  very  dif- 
Hcult  to  put  In  plaice  and  the  increased  f'a« 
of  the  shaft  which  la  necessary  with  this 
form  of  support,  often  leads  to  settling  of 
buildings  or  other  structures  In  the  imme- 
diate vicinity. 

To  overcome  these  objections,  a  leading 
Chicago  engineer  has  designed  the  exten- 
sion Jacks  shown  In  the  accompanying  Illus- 
tration.    By    using    these   Jacks   the   shaft 


Caltfon  Supportmt  by  Jack* 


may  tie  excavated  even  a  trifle  smaller  than 
the  desired  size  and  the  Jack  screws  being 
then  screwed  out  compress  the  earth  around 
the  Hides  thereliy  preventing  any  displace 
mcnt  or  Hetlling.  in  filling  the  caisson 
wllh  con  ere  I  e  each  jack  may  be  readily 
Kini'kcnod  nnd  shifted  upward  or  If  neces- 
sary the  Jacks  and  ribs  con  be  left  in  place. 


Kxperlmenta  with  railroad  Jag  ^Ikai 
(spikes  whose  sides  are  Jagged  or  notcbod) 
proved  that  they  can  be  extracted  wltb  iMi 
force  than  the  ordlnarr  plain  com. 


H'REATMI 

H^^   ^   [TlirouemilP  < 


REATMENT   FOR  THOSE 


M  E  G  H  A 

SHOCKED    BY  ELECTRICITY 


To  gfve  proper  asElsiance  to  persons 
mocKuU  by  electricity.  It  ts  necessary  to 
JBve  ou  band  the  followinij  tnuteriuls,  con- 
pined  in  Ilie  conipuny's  euiergcucy  kit  for 
lectrle  shock  cases,  us  sUotra  In  Fig.  1 : 

(a)  A  bottle  of  aromatic  spirits  of  nm- 
uonla ; 

(b)  A  bottle  of  ordluurj  ammonia,  wjiti 
sponge  atiactiineuli 

(c)  A  pacliagc  of   t)l-curbonate  of  soUu 

lordlnarj'  baking  sodu); 

(d)  A  tin  Clip; 

(e)  A  pair  of  tongue  pliers; 
<r)     A  towel; 

<B)     a  package  of  antiseptic  cotton; 

(b)     A  roll  of  antiseptic  bunilaglnji!; 

A  roll  of  adhesive  tape. 

[  Id   case   of   electric    shock    instantaneous 

Mith    or   only    temporary    uncouBclousnesa 

toy   result.     Tlie  trentment   in   botb   eases 

I  as  follows,  and  It  sbould  be  carried  out 

I  every  Instance,  even  tbougb  tbe  person 

I  apparently  dead,  for  be  might  he  only 

mporariiy  unconscious: 

ITbkatmbst: — Send  for  a  doctor  at  once.  In 

he  meantime  acting  as  follows:     Carry  the 

ptlect  Imuiodlately   into   freah  air.     Place 

I  bl3  back  on  a  flat  surface,  witb  a 

t  rolled  (not  folded)  under  the  shouldem 

^d  neck,  In  such  a  way  as  to  allow  tbe 

iod  to  fall  backward  enmiKb  to  straighten 

■  wind-pipe,  as  shown  in  Fig,  3;  at  tbe 

B  time  open  the  shirt  wide  at  neck  and 

Msoii  the  trousers  and  drawers  at  waist, 

assistant  rub  bis  legs  hard. 

k-Tbe   sleeves   and    trouser-less    should    be 

Vl*d  up  na  fur  as  posslide.  so  tliat  tlie  rub- 

Ing  may  be  done  on  tbe  bare  skin,  and  the 

undershirt   should   be   torn   down 

e  front  sn  Ibiil  tht'.v  miiy  I"'  (lii'iiwn  li^irk. 


>r  Ptiitadciphla,  w 
ti  the  cooipaa;  la 


leaving    tbe   cheat    and    atomacb    bare,    as 
shown  in  Fig.  10. 

Open  bis  moutb.  forcing  the  Jaw.  If  necea- 

If  tbe  Jaw  is  rigid  it  can  be  fmv.-il  op-n 


i'y  placing  tlie  forettncer  back  of  ibe  l)end 
of  the  lower  jaw-ltonc,  and  the  thumbs  of 
liotb  hands  on  the  chin,  pulling  forward 
wltli  lingers  and  pressing  Jaw  open  with 
ibnnibs.  as  shown  in  Klg.  3. 

Place  something  (piece  of  wood  shown  In 
Fig,  U  between  tbe  teeth  to  keep  the  Jawa 
open  and  to  prevent  the  patient  biting  bis 
tongne.  using  something  large  enongb  to 
prevent  any  danger  of  bis  swallowing  it  ac- 
cidentally; grasp  tbe  tongne  with  the  tongue- 
pliers,  as  shown  In  Fig.  4,  having  an  nsslst- 
init  bold  it  out  wbllo  you  are  helping  tbe 
patient  to  breathe,  a«  descrllwd  below. 

In  the  at>seuce  of  tongue  pile™,  the  tongue 
may  Ik-  grasped  between  tbe  index  and  sec- 
ond Angers,  after  tbey  have  Iwen  covered 
witb   a   Imndkerchicf, 

Clear  froth  from  tht-  mouth  h.v   pnttinL-  in 
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ARTIPICIAL   BREATHING. 
Kneel  far  enough  bebind  the  head  fl 

P!iiit'Ut  lo  prf  veui  inlerterem-e  witti  U 
holding  tlie  to&mie.  Baod  tbe  patit^nt^  ^ 
Si)  that  tlie  bunda  meet  on  the  cbest;  jj 
till-  patient'B  forearms  firmly,  39 
possible  to  tlie  bent  elbows. 

L  Firmly  press  tlie  patient's 
ii^'aiust  tbe  Bldea  of  bis  body  so  as  t»  dit 
<be  nir  out  of  Ilie  lunss.  as  ebown  in  Fl 
6:  tben 

2.     Riiisr"  the  arras  slowly  with  0  i-n-r-;-:- 


Fig.  -i-r.  w  wb*B  Rigid 

your  i.iiiii;  .  -ilile  aud  bring- 

ing up  the  frnlJi  Hidi  ii  seooping  motion. 
Have  tUc  assEstunt  wbo  Is  boldiug  Ibe  tongue 
slowly  pass  Ibe  bottle  of  ammonia,  -with 
■poDge  iiltacbmeiit.  under  tlie  patient's  nose 
nbout  once  a  minute  when  tbe  patient  Is 
breatbing  In,  and  wben  bis  arms  are  being 
extended  above  hla  bend,  ns  sbown  In  Fig.  10. 

Wblle  you  are  preparing  the  patient  as 
just  deserlbed,  an  assistant  abonid  force  tbe 
nlr  out  of  the  lungs  by  pressing  tbe  base  of 
llie  rths  togetlier  about  once  every  four  see- 
onds,  as  sbown  in  Fig.  5.  Do  not  presH 
vertically,  but  press  on  the  patient's  side 
(palms  of  bands  over  lower  ribs)  la  ench 
&  manner  as  to  force  ns  mucb  air  ont  of  tbo 
iQDgs  ns  possible. 

After  tbe  clothlDK  bns  been  loosened,  the 
Jaw  forced  open,  ns  shown  In  Fig.  4,  the 
froth  cleared  from  the  mouth  and  the  tongne 
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Fig.  6— First  MovcmcDt  In  Artlllclal  Reiplrallon 


3.  WLlle  you  bave  the  patient's  arms 
BtretL-lieil  out  in  line  witb  bis  body,  give 
them  a  slow,  strong  pull,  until  you  Uave 
expanded  or  raised  Ills  cliest  as  til^li  as  It 
will  go,  as  abown  In  Fig,  8;   tlieu 

4.  Bring  the  arms,  with  bent  elbows, 
dowii  against  the  sides,  and  presa  them 
firmly  as  before,  ns  shown  in  Fig.  6. 

This  action  should  be  continued  alwut  fif- 
teen tlues  a  minute  until  the  patient  be- 
gins to  breathe.  You  must  guard  against 
n  tendency  to  make  these  motions  too  fast; 
they  must  he  done  slowly.  A  good  plan  is 
to  count  four  slowly— "one,"  ns  tlie  pressure 
Is  given  on  the  sides,  ns  shown  in  Fig.  6: 
"two,"  as  the  arms  are  being  extended  above 
the  head,  as  shown  In  Fig.  7;  "three."  ns  the 


strong  pull  a  given,  ua  ebown  in  Fig.  8:  and 
"four,"  when  the  arms  are  again  being  bent 
and  returned  to  the  sides,  as  shown  In  Fig.  9. 

Do  not  let  your  bands  on  the  forearms 
slip  awny  from  th"  elbows;  the  best  result 
cornea  from  grasping  close  to  llie  elbows, 
as  shown  la  Fig.  9. 

The  operator  must  appreelate  the  fact  that 
this  miinlpularion  must  be  e.xeeuted  with 
methodical  deliberation,  just  ns  described, 
and  never  hurriedly,  or  linlf-heartedly.  To 
yrnsp  the  arrnn  and  moKe  tlirm  rtipidly  tip  and 
dotrn  likr  a  pump-handle  h  both  abavrd  and 
abmlutely  ugtlein. 

Each  lime  the  firms  are  pulled  above  the 
bead  and  the  chest  expanded,  the  assistant 
who  is  holding  the  tongue  should  puli  tbe 
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lilui  an  opportiiiiilr  to  take  a  breulli  Uttu- 
Bt'lf,  iiDd  tills  nutunil  effort  to  breiitlie  is  tn 
ItHi'lf    Htroiitfthenlng    to    the   uclinu    or  tbc 

Coiilluue  this  pressing  action  uutll  the 
man  is  coiisclous  and  breatblog  well  by  tiim- 
seir. 

The  nibblDg  of  the  legs  and  anus  should 
contluue  as  long  as  the  artificial  breatliliiR. 
or  [iri'UBliiK  action.  Im  nwessary,  anil  the 
boldiiiB  of  tlic  tonirup.  mid  th<>  pusslns  of 
the  bottle  of  jimmonlti  Willi  sponge  attach- 


FIs-  lO—Pmltloaa  of  AwliUaU 

mcnt  under  the  nose,  as  long  as  he  Is  UD- 
conscious,  as  shown  In  Fig.  5. 

After  lie  becomes  conscious,  give  blm  8 
half-teaspoonfui  of  aromatic  spirits  of  am- 
monia in  n  third  of  a  glass  of  water.  After 
jou  have  brought  him  arotiud,  surround  him 
with  bottles  of  hot  water. 

Beer    bottles    are    easily    obtained,    and 

should  be  filled  with  hot  water  and  covered 

with  u  paper  or  cloth  to  preveut  buniinn  the 

flesli.    Hot  bricks,  also  covered,  ot  gas  bfljfs 

filled -with  hot  water  will  answer  as  well. 

Tbeu   cover  him   witb    a   coat  and 

j^^  wntch  liiin.     See  FiK.  II. 

J^^k  In  performing  artificial  breatbtnf;,  If 

^^^y  ttie   patient  doea   not  show   any  signs 

I  Jt  of  coming  to  life  promptly,  you  should 

not   be  (Hscouraced,    but    sboitld    con- 

tinne    the    motions    regularly    for    al 

faint    nntr    hour,    summoning    sucb    as- 

distance  as  you  may  need.    Cases  an* 

here    patients    showing    i|o 

signs  of  life  after  an  hour's  work  bavc 

still  recovered,  and  tbeir  recovery  wn^ 

due  enilrely  to  the  fnlthful  perslslence 

of  ihe  fierson  in  charge. 

lectrlcitj-  need 
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patient,  and  no  one  should  be  allowed  to 
approach  him  except  those  carrying  out 
these  Instructions. 

The  recovery  of  a  person  unconscious 
from  electric  shock  may  be  hastened  by  the 
use  of  oxygen,  which  should  be  adminis- 
tered at  the  discretion  of  the  doctor. 

BURNS  CAUSED  BY  ELECTRICITY 

Electric  shocks  are  often  accompanied  by 
various  types  of  bums,  which  should  be 
treated  as  follows: 

Have  the  injured  attended  hy  a  doctor  a$ 
soon  as  possible.  In  the  meantime  cover  the 
burned  surface  with  cotton,  saturated  In  a 
strong  solution  of  bl-carbonate  of  soda  and 


water  (as  mudi  soda  as  the  water  wlU  ab* 
sorb),  and  then  wrap  with  light  bandaging. 
In  the  absence  of  soda,  carron  oil  may  be 
used  In  the  same  manner. 

Even  apparently  slight  bums  should  be 
treated  by  a  doctor,  as  the  injuries  are  likely 
to  prove  more  serious  than  those  resulting 
from  ordinary  bums. 

Should  the  articles  contained  in  the  com- 
pany's emergency  kit  for  electric  shock  cases 
not  be  on  hand  when  needed,  after  sending 
for  a  doctor,  every  effort  should  be  made 
to  revive  the  patient,  by  following  the  course 
of  movements  described  until  the  doctor  a^ 
rives  and  the  necessary  articles  are  secured. 


ANNOUNCEMENT 

SHOP  NOTES  FOR  1908 


Volume  IV  of  the  Popular  Mechanics  Shop  Notes 
Series  will  be  ready  for  delivery  December  1,  1907. 
This  Book  will  contain  entirely  new  matter. 
It  will  include  the  articles  published  in  the  Shop 
Notes  Department  o(  Popular  Mechanics  during 
the  preceding  twelve  months 


Price    50   cents,    post-paid,    or   can    be   supplied    by    any  Newsdealer  in  the 

United  States. 
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Shop  Notes  Series 


<|!  One  of  these  books  Is  issued  the  first  of  each  year,  and 
is  a  reprint  of  all  the  articles  which  have  been  pub- 
lished during  the  year  past,  in  our  "Shop  Notes  Depart- 
ment."    Two  volumes  of  the  series  are  now  ready. 

200  Pasres         Vo|.   1,   "SfaOp  NotCS  for  1905."  ^  mustraUon« 
228  Pages        VqI.  H,  "SHOp  NotCS  fOP  1906."  5^  lllustraUom 

<|[  These  books  are  a  perfect  gold  mine  of  information  for 
every  one  Interested  in  mechanics,  or  who  uses  tools 
for  pleasure  or  as  an  occupation.  Of  equal  value  and 
help  to  the  professional  mechanic  and  the  amateur. 

<|  These  articles  are  the  cream  of  the  experience  of  years, 
of  hundreds  of  the  most  successful  mechanics  in  the 
country.  There  is  nothing  on  the  market  equal  to 
these  books  at  five  times  their  price. 

«II  The  Popular  Mechanics  Shop  Notes  Series  TELLS  EASY 
WAYS  TO  DO  HARD  THINQS,  and  like  Popular  Me- 
chanics, is  "Written  so  you  can  understand  it" 

<II  These  books  are  indexed  very  fully  and  with  great  care. 

<f[  The  subjects  treated  cover  every  department  of  mechan- 
ics, with  useful  time  saving  "kinks'*  for  engineers,  fire- 
men, carpenters,  machinists,  plumbers,  painters,  Iron 
and  wood  workers,  electricians  of  all  kinds,  masons,  and 
in  fact  all  the  trades.  Special  attention  is  devoted  to  the 
latest  things,  such  as  producer  gas,  cement  working,  etc., 
etc.    Vol.  II  contains  667  articles  and  555  illustrations. 

<f|"  WORTH  ITS  WEIGHT  IN  GOLD"  is  a  frequent  ex- 
pression from  our  readers,  and  one  young  mechanic  in 
the  far  west  who  started  a  repair  shop  for  himself  says  he 
owes  his  success  to  "Popular  Mechanics  Shop  Notes." 
Many  a  time  when  a  customer  brought  In  a  job  new  to 
him,  he  consulted  his  "Shop  Notes,"  which  told  him 
how  to  do  it. 

4j|  Each  volume  contains  entirely  different  matter  from  that 
published  In  the  other.  A  set  of  these  books  covering 
several  years  will  make  an  encyclopedia  of  priceless  value 
to  the  owner.  PP>tE  SO  CENTS  PER  VOLUME,  POSTPAID 
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POINTS  FOR  INVENTORS 


1.  When  you  have  made  an  invention,  show  a 
drawing  or  model  of  it  to  two  friends  in  whom 
you  have  confidence,  and  have  them  sign  the 
drawing  or  write  their  names  on  the  model.  Don't 
lose  or  destroy  the  drawing  or  model,  for  some 
day  it  may  be  needed  as  evidence. 

2.  Select  a  good  patent  attorney,  pay  him  $5 
to  find  out  whether  your  invention  is  new  and 
patentable,  and  have  him  send  you  copies  of  the 
patents  which  he  finds  most  closely  resembling 
your  invention. 

3.  If  there  are  real  differences  between  your 
invention  and  those  shown  in  the  patents  sent  you, 
and  your  invention  is  better  than  the  others,  apply 
for  a  patent  as  soon  as  possible.  If,  on  the  other 
hand,  the  differences  are  slight  or  superficial,  and 
do  not  add  to  the  commercial  value  of  the  article^ 
don 't  waste  any  money  in  getting  a  patent. 

4.  If  you  cannot  afford  to  apply  for  a  patent, 
give  an  interest  in  your  invention  to  some  good 
business  man  who  will  furnish  the  necessary 
money  to  get  the  patent  and  build  a  satisfactory 
model  or  sample  of  your  invention. 

5.  After  you  have  applied  for  a  patent  and 
made  a  model  or  sample,  prepare  either  to  man- 
ufacture and  sell  your  invention  yourself,  or  to 
sell  the  patent  to  some  one  who  will  do  so.  Find 
out  what  it  will  cost  to  manufacture  the  invention 
in  quantities,  what  such  things  usually  sell  for 
to  jobbers,  retailers  and  the  public.  This  in- 
formation is  valuable  in  negotiating  the  sale  of 
the  patent  and  should  be  full  and  accurate. 

6.  Don't  expect  to  make  a  fortune  from  your 
patent  at  once.  If  you  cannot  sell  for  cash,  sell 
on  a  royalty,  provided  the  buyer  is  reliable  and 
responsible. 

7.  Don't  sign  any  contracts  without  first  sub- 
mitting them  to  your  patent  attorney,  and  be 
governed  by  his  advice. 

8.  If  there  are  any  other  points  about  which 
you  want  advice  or  information  write  to  us  and 
enclose  a  stamp  for  reply.  Send  for  our  booklet 
containing  suggestions  on  ''What  to  Invent"  and 
*  *  What  to  Avoid. ' ' 

Popular  Mechanics  Patent  Bureau, 

160  Washington  Street, 

ChicagOi  m. 
Bnmeh  office  at 

Waihiiigtoiii  D.  C. 
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EVERY  INVENTOR 

Who  Wants  to  know 


1.  What  are  the  most  profitable 
in?entions, 

2.  low  to  perfect  in?entions, 

3.  The  first  step  to  take  ^n 
getting  a  patent, 

4.  low  to  protect  himself  from 
parties  who  might  steal  his 
in?ention  before  he  can  get  a 
patent 

5.  low  to  find  out  what  patents 
ha?e  been  granted  on  in?en- 
tions  like  his,  or  intended 
for  the  same  purpose. 

6.  low  much  it  costs  to  get  a 
patent, 

7.  low  long  it  takes  to  get  a 
patent, 

8.  What  protection  a  patent  is, 

9.  low  he  can  sell  his  patent 
after  he  obtains  it 

10.  low  to  handle  his  patent  to 
get  the  most  money  out  of  it, 

11.  Where  and  at  what  expense  he 
can  ha?e  working  drawings  made 
of  his  in?ention, 

12.  Where  and  at  what  expense  he 
can  ha?e  models  or  experi- 
mental machines  made, 


should  send  his  questions  to 

POPULAR  MECHANICS    PATENT 

BUREAU, 

Journal  BIdg.       •      •       Chicago,  Itt. 


Imm  mmiIIml  IttNlv  1i«A«i,  'VI, 


Popular  Mechanics 


An  Illustrated  Monthly  Magazine 

Written  So  You  Can  Understand  It" 

And  Having  the  Largest  Circulation  of  any 

Mechanical  Publication  in  the  World 
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Describes  in  Simple  Language  all  the 
Great  Events  and  Undertakings  of 
This  Mechanical  Age,  as  They  Occur 

For  Sale  by  all  Newsdealers  10  Cents  Per  Copy 

Subscription,  Post-paid    to    any    address    in    the    World,  $1.00    Per    Year 
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Burn<-r,  }fow  to  Mak«-  a  Small  Oa.HoIln(f 


or  AKmhI^iik 


Cn\At:  Drum  Carrlajfc* 

<*alHvoriH.   Kxt«-n.slon  J.'urkH  for 

Callp'-rH   Mado  of  Pln':<.'rH 

<'all   H«'ll   for  T^Urphon*',   F^xtenslon 

Cam«'ra  uh  :i  iJraftlriK  Tool 

fam'-ni,  rMjtlln*'  DrawiriK  M.'wl*,-  with  Ht-Ip  of.. 

Can  ^'ov«T«.  To  K«;mov«; 

Caj^ehardi-n   Iron  or  Soft  St#'«'l.   To 

C*aMi'hard«'ninff  ^.'ast  Iron 

r'a?«tlnB,    I^rK*'.   Fa'-ln^  by   Hand 

<*HH\\nK,  Making  <iMd  Cooling  a  105 -Ton 

CaHtlnMr,   To   Il«'plar*.  a   Hroki-n 

CttHtUiK'*.  FllllfiK  HolfS  In 

CaHtlnKS,  M;ill«-;ibl<;  Ilust  Mop'  Than  StofI 

('HfiltiKH.  OIIImk  

('n»i  Iron,  f'ji.-n'hard^-ninuf 

i'aMl-Iron   I'lin-s,   F'a'-kiiif?  for  Ilf^atinK 

<'avItl«'H  of  Any  IJ.  slnd  Shap#-.   To  Drill 

f 'clIInK,   Morlnjf  a  Floln  In 

filling   F:in  Mad«-  of  Tlpo   Fittings 

fi'lliriff.  To  Fifiil  <''<"nt«'r  of  S(|uar<-  or  OblonK. . 

<V||Jnj,'M.  Ht«-i-l.  To  I'airit 

''<-lIar   V«-nl nation 

'■•■Ilnlnlil,    (•♦•MHHt.s   tt 

<•<  in'-iit,  Ariii.'irlum 

''i-m'-nt     I'.lork    I{nlldii»K>*.    T^  Pnv»  nt    Cra«kH 

I '!id<r    Window   Sills   In 

<"i-fn«'nl    TINhKm.    C'olnritiK.s    for 

''*"nn-rit    MIoiks  <'iir«rl  |»y  St«';im 

C'i'm«fit   lilo'k^.  To   l\<fp  fi-om  Sti'-klnK 

(*i-n\fi\X    HliiikM.    W;it«-rprooilrii^   fdr 

''«'rri<'!it    FillltiK   for  < 'ominulalorH 

'''■rn-nf   for  Iron  on  Iron 

''•■rri'-nt    for   I'iin-  Joints 

''.■rmrit   for  Sliiti- 

'■'•nMiiJ   for  Wo(nlWfirk 

<'*'riM-nt.    I'lnrnlM  ly*    

<'i-nM-nt.    St<:ini    Fitt«rs' 111. 

<'finiiit.  Sl«»rii-.   I'.rl'k.  i-ti-..   Hnw  to  Drill 

**i'ni»-ritinK    a    W;itrh    Crystal 

( 'iriifiif ."    ffir    Ir  Mfj 

t'l-tiiiMlM  fur   Mi-ridiriK   ' '♦.|hj|njil 

<*«'ril*r,    Dr;iUK>ii''ni.-iM'M    

<'t'ril«r.   Il.'indy  Tin.  ff»r  M:ic-)iirj|sts 

<'«*nt«'iinK    l.:ir>;i'    Arrh«'S 

<'li:ilk    In    till'   Shop 

Clu-rry,    To    D.iikiti 

f'lu-t    fur  Stovr  Ji.l»b«r*s   Kit 

f'lilnii'  St. -Mm  Whlstlr.  Mow  to  Maki- 

*'hls«'l  ff»r  Cuttlra;  on  a   Llru' 

Chlsil.    M.incly    Marklnir 

(Mndi-rs,   I'ri'Vi-nllnK  Whib'   FlnrnlnK  Sawdust... 

<Mnli'.  To  Fln«l  tli«'  (Vntir  nf  a 

Clrih-H.  ToolH  for  Cutting  Joints  on 
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570 
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515 
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Circuits.  Finding  Short 

Circular  Saw.  Ideal  Tooth  Outline  for 

Circular  Saw.  Method  of  Ifendlac 

Circulating  Device  for  Gaa  Engine 

Clatem.  Filtering.  Two  Good  Forms  of 

Clamp  for  L«aky  Pipe 

Clamp  Handle  for  a  File.  How  to  Make  a 

Clamp.  Parallel.  How  to  Slake  a 

Clamp.  Screw,  with  Spherical  Bearing 

Clamp  to  Hold  Wire  While  Soldering 

Clean  a  Boiler.  How  to 

Cleaning  Boiler  Tubes.  Device  for 

Cleaning  Old  Bnus 

Clinkers.  Steam  Softens 

Clock  DUl,  A  Novel 

Clock,  When  the  Hands  Come  Together 

Clothing.  Grease  Eradicator  for 

Coal  Box  for  House.  Handy 

Coal.  Unloading  Record 

Coll  Heater  Made  of  Old  Car  Heaters 

Coins.  Old,  To  Cleanse 

Coloring!!  for  Cement  Blocks 

Columnn.  Vertical.  Drilling  Holes  in 

Commutitors.  Cement  Filling  for 

Commutators.  Home-Made  Rig  for  Truing 

Commutators,   Undercut    

Compass.  Beam.  Short-Order 

Compressed  Air  Japanning  Machine 

Concrete.  Continuous  Mixing  of 

Condenser  Water  Pipes.  Testing  for  Animal  In- 
crustation    

Connecting  Rod.    Refitting 

Cooking  I'tensil.  Home-Made 

Copper  Plating  Without  a  Battery 

Copper  Product  in   1905 

Copper  Roofing.   Durability  of 

Copper  Roofs.  To  Color  Green 

Core  Box.  To  Sandpaper 

Corn  Crib,  Double,  and  Feeding  Floor 

Corners,  Device  for  Drawing 

Coupling  and  Pulley.  How  to  Make  a  Combina- 
tion     

Coupling  for  Pipe,  Portland  Cement 

Cracks  in  Floors,  How  to  Putty 

Cninkshaft,  Two-Throw.  Substitute  for  a 

Crankshafts.  Machine  for  Finishing 

Crossing  for  Toll  Llnfs.  I'nderground 

(:r>'stal.   Watch.   Cementing  a 

Cut-Oflf  T(»ol.  Old  Mack.<(aw  Blade  for 

("uttliiR  Shfar.  Mow  to  Make  a 

Cyclone  Cave,  Municipal 

Cylinder  Meads,  Water.  How  to  Make  a 
Bracket  for  lifting 

Cymbals  and  Gongs,  Metal  for 

D 

Dam.  Durable  Wooden 

Dark- Room   l.«'imp,  Handy 

Denatured  Alcohol.  Manufacture  of 

Designs.  Fseful  Device  for  Making  Symmetrical 

Desk  IJght.  Mow  to  Make  a 

Develop«'r  for  Snow  Scenes 

Dial.   A   Novel   Clock 

DI«s  for  Small  Wire.  Simple  Principle  I'sed  in 

Making   

I.>iscoloration.  To  Remove  from  Iron  and  Steel.. 

Disk  for  Turning  l^mp  Wicks 

Divid<'rs  and  ScaU*.  Laying  Out  an  Angle  with. 

I)(»fir  or  fJnib,   Mow  to  Make 

Draft  OauKo.    Mome-Made 

DniftinK  Rooms,  Krasing  Machine  for 

Drafting  Tool.  The  Camera  as  a 

Drain   I'lpo.   Homovinp  Obstructions  in 

Draughtsman's  Center  

Drawing  Board.  Mow  to  Make  a  Parallel  Rule 

for    

Drawing  Hoard.  To  Convert  Into  a  Table 

Drawing  Corners,  Device  for 

Drawing,  Outline.  Made  with  Help  of  Camera.. 
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579 
644 
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473 
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487 
574 
455 
559 

42« 
59S 

417 

552 
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gr  Screw  Threads,   Triangle  for .....  686 

gr  Table.  How  to  Make  an  Adjustable...  519 

rick,  Cement,  Stone,  etc..  How  to 661 

Lvlties  of  Any  Desired  Shape,  To 575 

auge  for  Testing  Angle  and  Center  of. .  497 

[and.  To  Convert  Into  a  Drill  Press 439 

[ow  to  Make  a 588 

:ess,  Key-Seating  with  the 523 

•ess.  To  Convert  a  Hand  Drill  into 439 

nail  Holes  in  Glass,  To 595 

ticks  in  Rock,   When 469 

Holes  in  Vertical  Columns 643 

Machine  Made  of  Scrap 470 

Overhead  Holes 558 

Air.  for  Drilling  Marble 415 

or  Glass,  Hardening 649 

Old     Useful 689 

ttteries,    Recharging 448 

tteries,  Recharging  with  Generator 632 

ns,  Raising  Temperature  in 536 

One-Man  Hoist  and 627 


Fireplace    and    Kettle,    Portable,    for    Gravel 

Roofer 604 

Fireroom  Floor,  Laying  a 516 

Flange,  Holding  Waste  Pipe  to 686 

Flange  Joint.  To  Remove  Packing  from 429 

Floor  Polishes.  Good 475 

Floors,  How  to  Putty  Cracks  in 567 

Fly  Paper,  Poison,  How  to  Make 67S 

Flywheel.  Turning  a 649 

Forge  a  Good  Wrench.  How  to 569 

Forge,  Portable,  for  the  Shop 674 

Frieze  Design    441,  633 

Frieze  Designs,  "Night"  and  "The  Storm" 423 

Frost  and   Moisture.    To   Keep   Show   Window 

Free  of    488 

Fruit-Picking    Ladders    676 

Furnace.  Brass-Melting  436 

Furnace  Door,  Enameled  Slide  In 488 

Furnace,  Hot  Air,  Guard  for  Air  Duct  in 606 

Furnace,   Improved  Soldering 589 

Furnaces,  Boiler,  Cause  of  Failure  of 464 


Lcetylene  Tester  for 693 

:    Alarm,     Portable 496 

Heater.  Simple 621 

;  Indicator.  Automatic,   of  Water  Level 

stant  Ditch 414 

ally  Operated  Plate  Box 589 

ally  Produced  Steel 580 

Ity,  Treatment  for  Those  Shocked  by...  609 

r  Belts,  Adjustable  Tightener  for 530 

r  Pump,  To  Make  Run  Smoothly 593 

r  Service,   Freight,   Breaking  Strain   of 

Rope    in 438 

rs.  Grain.  Fire  Alarm  for 632 

How  to  Lay  Out  an  Approximate 537 

To  Draw  a  Perfect 461 

To  Draw:  Given  the  Length  and  Width  493 

Wheel  Arbor 415 

Wheel  Holder  for  Lathe 567 

Wheel,  Home-Made  Foot-Power 683 

Aluminum.    To 479 

Letters,  How  to  Attach  to  Glass 430 

Brasses,  To  Do  Away  with  Shims  in . . .  422 
Foundation,  Removable  Anchor  Bolt  for  581 

Gas,  Circulating  Device  for 597 

Gas,  Difference  Between  a  2-Cycle  and 

le  698 

Odors.  Oil.  Disposing  of 581 

Pounding  in 591 

Pumps.  To  Clear  Sediment  from 630 

Water  Muffler  for 559 

3,  Another  Device  for  Getting  Off  Center.  505 

s,  Devices  for  Getting  Off  of  Center 460 

3.  Gas,  Acetylene  as  a  Motive  Power  for.  538 

I.  New  Method  of  Balancing 521 

:  Machine  for  Drafting  Rooms 417 

r  Brass  or  Steel 519 

ion  Joint  Substitute 559 

F 

filing.  Made  of  Pipe  Fittings 551 

entilating,  for  the  Shop 566 

^evel.  How  to  Make  a 554 

!  of  Materials 508 

\  Barrow  for  the  Barn 441 

r  Floor.  Double  Corn  Crib  and 493 

ow  to  Make  a  Clamp-Handle  for 682 

ew.  Using  on  Babbitt 596 

low  to  Resharpen  Old 508 

EHat.  Device  for 561 

Holding  Piston  Rings  While 482 

Small  Work,  Jig  for 478 

for  Patterns.  How  to  Make 553 

g  Cistern.  Two  Good  Forms  of 539 

iarm  for  Grain  Elevators 632 

Larm,  Locomotive  as 474 

ndler  for  Cook  Stove,  Time 479 


dalvanize  Iron,  How  to 478 

Galvanized  Iron  Roofing,  How  to  Lay 418 

Gas  Bag  for  Stopping  Mains 646 

Gas  Engine,  Circulating  Device  for 697 

Gas  Engine,  Converting  Into  an  Air  Compressor  484 

Gas   Engine  Cylinder.  Re-Boring 462 

Gas  Engine,  Difference  Between  a  2-Cycle  and 

4-Cycle  598 

Gas  Engine,  Horsepower  of.  Reduced  by  High 

Altitudes   560 

Gas    Engine,    How    to    Estimate    the    Horse- 

.  Power  of  468 

Gas  Engine  Muffler,  How  to  Make  a 492 

Gas  Engine,  Vent  Necessary  in  Water  Muffler 

for  2-Cycle  680 

Gas  Engine.  Wiring  for «.  666 

Gas  Engines,  Acetylene  as  a  Motive  Power  for.  638 

Gas  Generator,  Home-Made 680 

Gas-Holder  Leak,  To  Repair  a 649 

Gas  Lamps,  Plan  of  Piping  for  Installing 446 

Gsufi  Lighter,  Time 466 

Gas  Stove  for  Work  Bench  Use 648 

Gasoline  Brazing- Torch,  Home-Bfade 546 

Gasoline  Burner,  How  to  if ake  a  Small 62S 

Gasoline    Engine,     ConflKting    Water    Supply 

Tank  to  M 464 

Gasoline  Engine,  Water  Muffler  for 659 

Gasoline  Storage  Tank  for  Steam  Automobiles.  664 

Gasoline  Supply  for  Autos,  Emergency 662 

Gate   Hinge,    Simple 461 

Gauge  for  Piston-Rod  Threads 600 

Gauge  for  Testing  Angle  and  C^ter  of  Drill. ...  497 

Gauge,  Home-Made  Draft 695 

Gauge,  Machinists'  Taper 514 

Gauge,  Steam,  Alarm  for 587 

Gauge,  Simple  Tank 469 

Gauge,  Tank,  with  Electric  Alarm.  Simple 499 

Gear,   Single  Eccentric  Reversing 426 

Generator,    Acetylene    Gas,    How    to    Make    a 

Small   411 

Generator,  Gas,  Home-Made 580 

Generator,  Recharging  Dry  Batteries  with 532 

Generators,     Electric    Ringing,     Voltage    Indi- 
cator for  566 

Gild  on  Glass.  To 471 

Gliding,  Oil,  Size  for 411 

Glass  for  Sign  Painter,  Substitute  for 469 

Glass,   Hardening  Drills  for 649 

Glass  Hone    523 

Glass,  How  to  Attach  Enamel  Letters  to 430 

Glass,  How  to  Frost 629 

Glass.  To  Crystallize  602 

Glass.  To  Drill  Small  Holes  in 696 

Glass,  To  Gild  on 471 

Glass,  Window,   Cleaning 481 

Glass,  Window,  Cutting 480 


626 


(Slijf.    Miirlrw,    Krirlju'   for 617 

<Jliii-M<'ltl!iK   n«-vl<«    427 

(ihw  H'TiiiKT.   Mow  to  Miikc  a 490 

Oliii-  HlZliiK.   Hoil'-r  for  IIoiiUmk 519 

*J«ili|    LiltiiM.    Wh<-ri    to   ViirnlHh 474 

ffOfiK.  f 'i"if'k<'<l.   How   to  Mdkc  Hoiirirl 496 

ifOMK't  iiimI  <'yui\ui\H.  M<-t:il  for 422 

(iriill.  Hl<'|>.   Mow  to  Mfiki>  a 466 

(;nilii   Klrvfituni.  \''lrt'.  Aliirin  for 682 

(iriilri  of  LiiintiiT  in  I'nttiTiiH 489 

tfT-fivol    Kof>fiT,    I'oit.'itflc    Kcttl«'    (iriii    Fircplaoe 

for    604 

'iti'fifif   I'^niilliiitor  for  Clothing 6S3 

(iii'iiMi',  To  Kn'K  Iiiiitiphldfk  of 642 

fitliidtT  iiikI    hiifr<T.    Mow   to  Mfik<> 697 

r:ilnflMtoiH>,   Moiiii>-Mm(Ii>  Liittii'  Ktin  by 461 

(;iiii<lMtoMc,    To    Nfi-rnl    a 478 

<:roiiii(|    UodH,    AttnchiiiK   Wlrcn  to 468 

f  hilliir  MrhlK*'.   KiiHti'iilriK  on  a 660 

r:iiii   htiin-lN.  Tool  for  Ki-riiovliiK  IX'iitR  In 488 

(lull   lliirniniT.   Mow   to  Maki-  a  (Mrrular 465 

Oiittir     Paint.     <;oo«l 493 

'•nlliT.    I(i<palriii»ir  a    i<caky 430 

H 

MrirkHaw  iHiidi-,  Old.  fur  ('nt-Off  Tool 630 

MarkHiiw,  CulllnK  Win*  Cabli-  with  a 466 

MiifiifiMM'    Miidc    of    rifir 427 

MiifntniT  Willi    l.nhrl'-ant   Compart nii>nt 491 

Mtindholi',   Mow  to  Hi'palr  a   I.i>aky 654 

I  lanilM.    l>'or   KoiikIi 45K 

1  III  iidM,  Ta  r  on  I  In- 567 

MiinK''r.   Hlwifl.   I  ii>w   to  Make 561 

MiiiiK''rri  for  HupporthiK   I'lpr 664 

MnnKiTM,  HiippoitliiK  from  I-IUmiiiih 440 

MiirdncMM,    Maclitiii*   for  TcHlInK 593 

liiiriifMM   Moiik'i  of  Old   HiiKKy  Hti-pM 428 

MiilH.   IM-It.  Mow  to  riiMin 489 

Miiy  niirriK'k.   KalMlnK  Koof  nf 450 

Mi'.il.   .\!ipli:iHiirn   I'ri'VcntH  Kadlatlon  of 468 

Unit   Li>Ht  by  Kadiatton 447 

Mi'ilir.  <'(dl.   Miidr  of  Old  <'iir  n<>at<T 422 

Mill  III.    Hhiipir    Kb-itrlf 621 

iltiiKi'.    Hlnipli*    Cntt' 4fi1 

Mliililnn    roMi",    ri'iti'i'tlon    for r>51 

Moltl.   itrii'   Mmii.   :ind    Aiitoin:itif   Dump 527 

Mob-   In    Iron   or  Slu'l.   To   Id-diin'  Size  of 

Ibili-ri.    Inlllliu:    UmiIumiI 

Miili-.i    til   OI:iMM.   Small.   To   Drill 

i  biiif.   ( ila'i'i  

Mill  <!•   l{:ilcf   T'lolli.   S.ii-K    Molibr    Made   of 461 

Mm.'ii'powrt     of    a    OaM     I'lnrbiiv     Mow    to    Ksti- 

mil  ti'  .  ■  ■  i'i^ 

M'lr'ii'pnwiT  of  :i   liMM   r^iiKlnt'   iti'ilurftl   by   MIkI) 

Allltmli-M    .  .  560 

MoiP'i  piixMr  rroibii'i  «|  i»r  ('oiiHiimfd  In  Any  Ma- 

•  bliii-.    To   Kind fi03 

Mmri-.    I'MliilhiK  :in   olil  i:<!) 

M\dijiiilli-    StiillliiK    Hox  5% 

I 

I- hf.'itii.'i.  Supporlinr.   M.-mik*  r-:  front 

lin:irin:itliMi  ;iiid   Mi  I'banli's.  .  .  .  ... 

lin.-ir.bi-'ilioii,   riiwi-r  of  .IS  Applied  In  MiM*b.inii'M 
hiiila    HnbbiM-.    To    Ciil         .... 

Indicator,    l^to.^4'    iMslmi    Uud      MH 

Indi.alor.    Tiim-.    Inr   I'l.uil        .  .    .      4S1 

Indlcalor.    Voll.ir''.    f'>r   Si-liilni-    KuiKlnK    Ci'ii- 

iTator.M r»rtr> 

liidnrllon   «'m|I   Ti-jdlnK AV^ 

lii"\il;ili»r.    Iliithiv.   Siib'ditnlf   for 4S2 

1in.nl.ilor.   Niw   Mrthnd  of  TvliiK   I.lnr  Wirr  to..    tM 
Iron  ami  Stri'l,  To  !{•  niovr  I Hsi'ol«)ralIon  from.   571 

Iron   Hrltl^rM.   Cleaning   l?i'fon»   KrpalntlnK ■•** 

Iron.    f'MMt,    Casi'lKirdrnhiK Tirn; 

Iron,  Ci-nnMits  fi»r ■  •   426 

Iron.  How  to  (Salvanlzi* 478 

Iron  on  Iron.  Omrnt  for 429 

Iron  or  Boft  Stool.  To  Caacharden 654 


r-ir 


55K 
595 


410 
462 

in; 
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Iron  or  Steel,  To  Reduce  SIse  of  Hole  tn. 

Iron  Wire,  Tying 

Ivory,  To  Render  Flexible 


Jack,  Simple  Home-Made 

JackB,  Extension,  for  Caissons 

Japanning  Machine,  Compressed  Air 

Jewel,  Hole,  for  a  Watch 

Jig  for  Filing  Small  Work 

Joint,    Expansion,    Substitute , 

Joint,  Wire  Belt  Lacing  Hinge 

Joints  on  Circles,  Tool  for  Cutting 


Kettle    and    Fireplace,    Portable,    for 

Roofer  

Kettle.  Device  for  Carrying  Steam  from. 

Key-Seating  with  the  Drill  Press 

Koyway,  Chipping  Large 

Key  way.  Cutting  Without  a  Machine 

Key  ways  in  Pulley  Hubs,  Hand-Cut 

Kilns,  Dry,  Raising  Temperature  in 

Kitchen  Doiler,  Lawn  Roller  Made  of. . . 
Kit(>s,  Climbing  Tall  Stacks  with  Aid  of. 
Knivefl.  Reaper,  Device  for  Removing 


I^idder.  One  Man  to  Carry  T^ng 

Ladder.  Stop,  for  Stairs 

l-addi»rfl,  Frult-Plcking 

lAiK   HoltM.    Lubricate 

I^mp  Chlmnoy.  Safety  Clasp  for 

I^imp  Cord  Adjustf^r,   How  to  Make  an 

matlc   

I^imp,  Handy  Dark- Room   

Lamp  Lighter,  How  to  Make  an  Electric- 

Bene  

I^imp  WlokR.  Disk  for  Turning 

lampblack.  To  Free  of  Grease 

UimpUght  Photography 

lantern  Carrier.  How  to  Make  a  Simple.. 

Ijithe,  Emory  Wheel  Holder  for 

I-atb»'   for  Machine   Shop.   Portable 

Lathe.  Momc-Mnde.   Hun  by  a  Grlndntone 

Lathe.   Mow  to  Cut  Worm-Wheels  in 

l*itbe.  How  to  Shear  Wire  In  a 

L'lthe    Pointer.    How   to   Make  a   Spring 

eniT  for   

Lath*'   Tool.    The  lieady-Made 

Lathi*  Work.    Mints  on 

Lawn    Kolli-r.    Kasily   Made 

Lawn  KolliT  Made  <»f  Kitchen  Boiler 

l*«ail  I'lMicil.  To  (\invert  Into  a  Wire  Gaui 

Lead    Pipe,  To  Melt  Old 

Lea«l,  rurlty  of  Scrap 

LevHlnK  Two  Points  Without  Tools 

Line  Wire.  Fastening  to  Trees 

Line  Wire,  NVw  Method  of  Tying  to  Insul; 

Locomotive  as  Fire  Alarm 

Lubricate     LaK    Holts 

Lubricating    Systrm.    Successful 

Lumbi  r.  Amount  Shipped  from  Portland. 

Lumber.   Oraln  of  In   Patterns 

Lull'.  Ueeii»e  for  AlKcrian 

M 

Maclilne    for   Testing   Manlness 

Maihine  Sh«»p.  Portable  I^ithe  for 

Machines.    Stethoscoi)e    for 

Ma«'hlnlstH.    M:indy    Tin    Center   for 

Magnet    for  :i    Hnxim   Handle 

Mall   llox  TrolU'y  for  Rural  Patrons 

Mains,  ttas  Mak  for  Stopping 

Man-Molos.  Holler.  Why  Made  Elliptical... 

Marble.  Air  Prills  for  Drilling 

.Marble.  Removing  RuM  from 

Marine  G hie.   Recipe  for 

Match  Marks.  Removing  from  Fftlnt 


627 


al8,  Fatigue  of 608 

nlcs.  Imagination  and 462 

nics.  Power  of  Ima^^ination  as  Applied  to.  446 
py.  To  Cleanse 661 

Removing  Strains  in  by  Heating 426 

I,  To  Write  on 494 

neter.  To  Make  a  6-ln  Beam 438 

;;ans,  Frame  for  Holding  While  Soldering.  411 
i  Cutter,  How  to  Make  Without  Backing.  662 
ing.  How  to  Make  Quarter-Round 624 

Boat,   Tunnel-Stem 605 

Cranking 681 

:ycle.  The  Construction  of  a  Home -Made.  665 

J,  How  to  Pipe  Water-Cooled 449 

*  Sickle.  To  Remove  Broken  Sections  from  476 

r,  Oas  Engine,  How  to  Make  a 492 

r,  Water,  for  Gasoline  Engine 669 

r.  Water.  Vent  Necessary  In,  for  2-Cycle 

Engine   580 

N 

alists*    Paste    417 

Ive  Numbering  Device 413 

Ives  and  Prints.  Photographic,  Washing.  685 

Ives.  To  Remove  Stains  from 668 

I,  Renewing  a  Running  Thread — A  Prob- 
in  Piping 607 

O 

r  Ash.  Brown  Stain  for 427 

Oil  Engine,  Disposing  of 681 

in  Spout,  Bending  an 612 

igine  Odors.  Disposing  of 681 

nlsh  for  Wood 622 

Matchmakers'   464 

Can  Shaft 422 

for  Work  Bench   Use 624 

Overhead   Shaft 536 

Castings 666 

rie.   How  to  Level  an . , 611 

rd,  Wheel  for  Laying  Out 648 

P 

ig  Cast-Iron  Pipes  for  Heating 468 

ng.  To  Remove  from  a  Flange  Joint 429 

and  Varnish.  To  Remove  Old 468 

Brushes.  Tightening  Bristles  in 628 

for  Wirework 440 

Good   Gutter 493 

Removing  Hard  Old 452 

Removing  Match  Marks  from 633 

Steel  Ceilings.  To 488 

id  Walls,  Paste  for  Papering 469 

ir,  Sign,  How  One  Man  Became  a 463 

ng  an  Old  House 439 

on  an  Anchor,  Welding 472 

,  To  Remove  Mold  on 639 

ing  Painted  Walls,  Paste  for 469 

,    Encaustic,    for    Copying    Photographic 

ts   454 

for  Papering  Painted  Walls 459 

Naturalist's    417 

To  Keep  from  Souring 534 

•n  Work,  Templates  for 460 

•n  Work,  Varnish  for 444 

•nmakers'   Kink   641 

•ns.  Grain  of  Lumber  in 489 

•ns.  How  to  Make  Fillets  for 653 

Point  Sharpener,  Handy 485 

graph  Records,  Making  Over 487 

graphic  Negatives  and  Prints,  Washing..  585 
graphic  Prints,  Encaustic  Paste  for  Copy- 

454 

g^raphs,  Preventing  Blisters  in 648 

Bfraphy.  Lamplight   597 

)river.  How  to  Build  a  Small 486 

•s.  Calipers  Made  of 413 

ind  Steel  Square  Wrinkle 449 

Another  Quick  Repair  for  Leaky 559 

Sends.  Common  Forms  of 481 


Pipe,  Clamp  for  Leaky 490 

Pipe,  Drain,  Removing  Obstructions  in 49;: 

Pipe  Fittings,   Bed-Table  Made  from b2n 

Pipe  Fittings,  Ceiling  Fan  Made  of 631 

Pipe  Fittings,  How  to  Make  a  Steam  Trap  of . . .  643 

Pipe,  Good  Methods  for  Bending 657 

Pipe,  Hammer  Made  of 427 

Pipe,  Hangers  for  Supporting 564 

Pipe  Hangers,   How  to  Make  Double 467 

Pipe,  How  to  Make  a  Slight  Bend  in 624 

Pipe  Joints,  Cement  for 455 

Pipe  Joints,  Settling  Wall  Caused  Leaky 467 

Pipe   Offsets,   Handling 467 

Pipe.  Old  Lead.  To  Melt 436 

Pipe,  Portland  Cement  Coupling  for 462 

Pipe,  Quick  Repair  for  Leaky 540 

Pipe,  Supporting  Long  Lines  of 514 

Pipe- Threading  Kink    436 

Pipe,  Threading  Steel 536 

Pipe,  Waste,  Holding  to  Flange 635 

Pipe  Wrench,  Friction 596 

Pipe  Wrench.  Rope 412 

Piping,    A    Problem    In— Renewing   a    Running 

Thread  Nipple   607 

Piping    for     Installing     Outside     Gas     Lamps, 

Plan  of 445 

Pipes,  Cast-Iron,  Packing  for  Heating 468 

Pipes,    Condenser   Water,    Testing   for   Animal 

Incrustation   625 

Pipes,  E^xpansion  Steam   443 

Pipes,   Scaling  with  Pneumatic  Hammers 462 

Pipes,  Water,  To  Keep  from  Sweating 473 

Piston  Rings,  Holding  While  Filing 482 

Piston  Rod,   Loose,  Indicator 668 

Piston-Rod  Threads,  Gauge  for 600 

Pistons,  Air.  Shooting  Off 473 

Plank,  To  Sling  Edgewise 447 

Plaster  of  Paris,   Quick  Setting 606 

Plaster    of    Paris,    To    Keep    from    Hardening 

Quickly    513 

Plaster  of  Paris,  To  Retard  Hardening 483 

Plate  Box,  Electrically  Operated 589 

Plating,  Copper,  Without  a  Battery 481 

Plumb-Bob  Mold.  How  to  Make  a 491 

Plumbers'  Cement   418 

Pneumatic  Hammers.  Scaling  Pipes  with 462 

Polarity   Indicator.    Home-Made 497 

Poles,  Supporting  in  Swampy  Ground 618 

Polish,  Good  Cleansing 499 

Polish.  Waterproof  for  Wood 413 

Polishes  for  Brass 533 

Polishes,   Good   Floor 475 

Pontoon  Water  Elevator 494 

Post  Auger.  Home-Made 647 

Pounding  in  Engine 591 

Power,  Air  as  a .^. 501 

Power  from  Windmills. .  Jt,  )C 570 

Power  Transmission  and  Speed 487 

Pressure,  Back,  Device  for  Regulating 690 

Priming  a  Steam  Pump 55$ 

Prints,  Examining  While  Developing 519 

Prints,  Washing  Photographic  Negatives  and...  686 

Prony  Brake,  How  to  Make  and  Use  a 602 

Pulley  and  Coupling,  How  to  Make  a  Combina- 
tion    497 

Pulley,  Driving.  How  to  Mend  a  Broken.!!.!!!  628 

Pulley,  How  to  Babbitt  a  Loose 449 

Pulley,  How  to  Make  a  Small  Split !!!!!!  613 

Pulley,  How  to  Measure  Belt  on 6O8 

PuUey,  How  to  Repair  a  20-inch  Cast-iron !!! !  459 

Pulley  Hubs,  Hand-Cut  Keyways  In 541 

Pulley,   Large,  Temporary,   Repair   for '.  569 

Pulley,  Running.  To  Put  a  Belt  on 534 

Pulleys,  Problem  in  Arranging 614 

Pump.  Elevator,  To  Make  Run  Smoothly ."  593 

Pump.  Steam.  Priming  a SBS 

Pumping  to  a  100-Foot  Elevation '."  611 

Pumps,  Engine,  To  Clear  Sediment  from...!.!!  630 
Putty  Cracks  In  Floors,  How  to jr' 


Putty,  Recipe  tor  French B 

Puttr.  To  Make  Hart «' 

Putty,  To  Soften  Old S 

PyroKraphic  OutfltB.  Air  Supply  tor 4 

R 

Radiation.  Heat  LoM  by 4 

Ball-Splltler-B    Kl        B 

Rali,    Steel,    Anvil  Made  of B 

Hain  Water.  ClarKyins B 

Ratchet  "Wrench.  Jn expensive  and  Uaefui B 

Rawhide.  To  Flatten  and  Shape 4 

Reaper  Kntveii.  Device  tor  Hemovlns B 

Eecelvera  for  Transm3iicr»,   Simple  Telephone 

Line    Ualne  * 

Redwood.  Egs-Shell  Gloss  on * 

Rerngcralton.  Blandord   ITnIt  of i 

Repair  for  Large  Pulley    Temporary B 

Reversing  Gear    Single   Eccentric 4 

Rheostat.  How  to  Hake  a  Reversing B 

Rifles.  Why  Burst * 

RUr  for  Truing  Commutators.  How  Made B 

RlnglnB  Device  torTelephone  ExchunBe.  Home- 

Mnde  41 

Rings,  Rapid  Method  for  Making B 

Rivet   Set,  To  Make  a i 

Bock.    When   Drill  Sticks   in 4' 

Boot  Hook  for  Shingling 4: 

Root  of  Hay   Barrack.   Raising 41 

Roof,  To  Mend  an  Old  Shlngl   4: 

Rooflng,  Copper.    Durability  of 4 

Booflng.  Galvanised  Iron,  How  to  Lay 4 

Roofs,  Copper,  To  Color  Green Bi 

Roots.    Water  Spreader  tor     B 

Rope,   Peculiarity  of    Manila  4 

Rope  to  a  Ring.  Fastening:  A  Defense 4 

Rosewood    Stain.    Imitation 6 

Bubber,  India.  To  Cut 6 

Bubber,  To  Cut  Hard 6 

Rule,  ParallFl,  tor  the  Drawing  Boart.  How  to 

Wake  4 

Rural   Patrons,   Mall  Box  Trolley  for 6 

Rust— Malleable  Castings  Rust  More  Than  Steel  4 
S 

Sack  Holder  for  Veectablc  Pickers E 

Sack  Holder.   LBhor-SavlnB 5i 

Sack  Holder  Made  of  a  Horse  Bake  Tooth 1 

Backfl.  How  to  Mend  Old 6 

Safety  Device  for  Boiler.  Easily  Made 1: 

Sand.  F i II inB  Tires  with 61 

Sandpaper  a  Cora  Box,  To 5; 

Sandpaper  Block,  An  Adjustable 4; 

flandpiiper  Block.  How  to  Make  a 1! 

flaw.  Circular,  Method  of  Mending &■ 

Saw  for  Milling  German  Silver 4: 

Saw.   Home  Made  Foot- Power * 

Saw  Hornes.    Portable 4: 

Sawdust,  Proven tltig  Cinders  While  Burning...   4! 

Scaffold  Brackets.  Improvement  In  Portable *■■ 

Sea  e  and  Dividers.  Laying  Out  an  Angle  with.  El 

Scales.    BcnuRlherlng      S' 

Scrnp,  Dr  lllng  Machine  Miide  nt 4' 

Screw   Cablnela.  Muffin  Pans  for 4: 

Screw  Clamp  with  Spherical  Bearing 41 

Screw  Connections.  Tightening 41 

Screw-Plogs  Mnde  of  Old  Bulhs 41 

Screw  TiireadB.  Triangle  for  Drawing Bl 

Screwdriver.   Harlionta!    4; 

8cr.!Wilrlver  Edge.   Renewing   61 

Scrcwdrlv.r   Thut   Holds  the    Screws S 

Screws.   Ih.l.lliik'  in  Snt    Wooil 41 

Screws  In  -I'l'-.iiiiiii     Civcrs  of  Traps,  Starling..  G< 

Screws,    Prpservlng    Old     4' 

Scrcwi.  Screwdriver  That  Holds  the B: 

Sealing    Wax    Recipes       4! 

Sediment,  To  Clear  from  Engine  Pump E^ 

SefmenU,  Laylni  Out B' 


Senililie  gUk,   Bow  t. 
Set  Screws.  Remedy  tor  B 

Sewer  Cleaning  Device 

Shaft  Hanger,   How  to  Make  a 

Shaft  Oiler.   An  Overhead 

Shaft   Oiler     Can        

Shafting.  Derlca  for  Lining 

Slutfting,  Locating  Bearings  tor 

Shafting,  To  Keep   Bright 

Shear.    How  to  Uake  a  CutUnK 

Shear  Wire  In  a  Lathe.  How   to 

Shellac   Vnmlah.   Coloring 

Shims  in  Engine  Brasses,  To  Do  Away  wltb.. 

Shingle  Hoof.  To  Mend  an  Old 

Shingles,  Handy  Holder  for  Loob« 

Shingling,    Roof    Hook    for 

Shipping  Booms,  Cold  Weather  Teatlbute  tor.. 

Shock,    Electric,    Treatment    for 

Short   Circuits.   Finding  

Show  Window.  Mystery  Device  for 

Show    Windows.    To    Keep    Free   ot   Proat   and 


Mol 


•  B.-ith,  Details  of  Home-Made 

Sign  Painter.  Bow  One  Man  Becane  a 

Silk,  Annual  Production 

Silk.   How  to  Senultlze 

Silver,  German,   Saw    for  Milling 

Sliver  Prints,   Crimson    Tones  for 

Slse   tor  on   Gliding 

Sl.ile.  Cement  for 

Slide  Rule  a  Complete  Wire  Table 

Slotting  Tool.  How  to  Make  a  Double -Cutting. 

Snow  Scenes,   Developer  for 

Soldering   Acid,    Good 

Soldering   Acid,   Improved 

Soldering   Aluminum    

Soldering,  Clamp  to  Hold  Wire  While 

Soldering,  Frame  tor  Holding  Milk  Cans  While. 

Soldering    Furnace,    Improved 

Soldering,    Method    of 

Soldering,  Notes  on 

Soldering  or  Tinning  Acid.  Improved 

Soldering  Iron  Holder  tor  Blow  Torch 

Soldering  Iron  Holder  to  l^se  Oi-i-r  a  Gas  Jft. 

Soldering  Iron,  How  to  Make  a  Sel  f- Ilea  ting. - 

Soldering  Iron.  MPlliod  of  Tinning  a 

Soldering  Irons,  To  Tin  Old  

Solutions.  Keeping  In  Bottles 

Spark    Plug    Efficiency  

Speed   and   Power   Transmission 

Speed    Indicator,    Home  Made  

Spikes,   Railroad   Sag,    Experiments    With 

Spikes,   Tool    for  Drawing 

Splice,  Three-Wire.  How  Made 

Spray  Cooker.   Portable ■ 

Spring,  How  to  Lengthen 1 

Spring  Winder,   A   Simple 

Spring  Fastener,  for  a  Lathe  Pointi-r,  How  to 

Make  < 

Spring  Winder.  How  to  Make  a.  Simple I 

Springs,  W^lndlTie  Long  I 

Sprlngx.  Wire.  Tool  for  Making  With  a  llrare..  I 

Squnre.    How  to  Tes     a  1 

S(|uare.    Steel,  nnd    Pipe   Wrinkle ...1 

Stacks.   Tall.  Climbing  With   Aid   of  Klto i 

Stain.  Brown    (or  Oak  or  Ash I 

Stain.  Imitation  Rosewood I 

Stiilna,   To  Remove  from   Negatives 1 

Stairs.  Step  Ladder   for I 

Sliii'os,    Beveling    for   Round    Tanks < 

Steam.  Cement  Blocks  Cured  by I 

Steam,  Device  for  Carrying  fpom   Kettle ' 

Stcnm  Fitters'  Cement 411.  j 

Steam   Gauge.   Alnrm   tor I 

Steam  Hose.  To  Keep  from  Blowbig  OS  m« 

Tubes  Are  Blown ••■ ) 

Steam  Pipes,  E^XiNinBlon 1 


=*ump,  Operating  by  Wave  Power 442 

?*ump.  Priming  a 656 

Softens  Clinkers 696 

Trap,  How  to  Make  of  Pipe  Fittings...  648 

Turbine,    How  Works 47b" 

Vhlstle,  How  to  Make  a  Chime 471 

id  Iron,  To  Remove  Discoloration  from.  574 

filings,   To  Paint 488 

lectrically  Produced 580 

Itching  Brass  or 519 

[alleable  Castings  Rust  More  Than 490 

'  Iron.   To  Reduce  Size  of  Hole  in 525 

pe.  Threading 636 

oft.  or  Iron.  To  Caseharden 654 

ools,   Fastening  In   Their  Handles 574 

ools,   To  Preserve  Heads  of 662 

ail,  How  to  Make  a 466 

idder    for    Stairs 568 

:ope    for    Machines 662 

ater.   How  to   Make  a 601 

)evice  for  Ripping  Long. '. 518 

?rlck.  Cement.  Etc.,  How  to  Drill 561 

^ome-Made    Revolving 582 

Cook,    Time    Fire    Kindler   for 479 

3as,   for  Work  Bench  Use 648 

obber's    Kit,    Chest    for 674 

3lt.   To  Remove  a  Broken 603 

)lts.  Removing  Broken 560 

How  to  Remove  Old 665 

-Box    Hydraulic     696 

lI.  How  to  Make 671 

ke — Indications — Treatment    531 

Hook,  How  to  Make  a 631 

ch.    An   Unbreakable 478 

I  for  Wiring  Plans,  Standard 600 

T 

^Combination  Back,  for  Box  Shops 468 

To  Convert  a  Drawing  Board  Into 492 

larm   for   Low   Water 647 

:!ircular,    To   Estimate  Contents   of 423 

gasoline    Storage,    for    Steam    Automo- 

664 

auge.  Simple   469 

[luge  with  Electric  Alarm,  Simple 499 

ose.   Coupling  a 433 

)   Keep  Water  from   Freezing 472 

Round.    Beveling  Staves  for 473 

Wooden,    Strength    of 667 

lauge.  Machinists' 614 

cnch.  How  to  Make  a  Small 641 

the  Hands 667 

)h  and  Telephone  Line,  Combination...  517 

ih  Line.  Kink  for 615 

ne  Exchange,  Home-Made  Ringing  De- 
er     460 

ne    Exchange,    Party-Line,    System    of 

ering    for    634 

ne.  Extension  Call  Bell  for 629 

ne.    Home-Made  Battery-Call 649 

ne,  Improved  Desk 421 

ne  Inspection,  Rural.  Device  for 676 

ne  Line.  Combination  Telegraph  and. . .  617 

ne   Line,   Experlment.il 540 

ne  Line  Using  Receivers  for  Transmlt- 

Slmple   477 

ne  Lines.  Rural.   Test  Pole  for 483 

ne.  Method  of  Connecting  a  Bell  to  a,.  443 

ne.   Novel  Use  of  Rural 605 

ne  Wires.  Anti-Hum  Device  for 465 

ne   Wiring.    Method   of 416 

ing  an   Anvil.   Method  of 458 

Ing.  Kinks  for 542 

Ing.   Some  Hints  on 534 

les   for  Pattern  Work 460 

<\e  for  Rural  Telephone  Lines 483 

ires  In  Box  Annealing 482 

for    Eggs,    Acetylene 693 


629 

Testing  Hardness,  Machine  for 592 

Thermometers,  To  Reoolor  Alcohol 446 

Threading  Steel  Pipe 586 

Threads,   Piston-Rod,   Gauge  for 600 

Time   Indicator   for   Plants'. 481 

Tin   Center  for  Machinists,   Handy 529 

Tin  Old  Soldering  Irons,  To 601 

Tinning  a  Soldering  Iron,  Method  of 490 

Tire,   Auto,    Repair   for   Large   Hole   in   Outer 

Casing  of 477 

Tires,  Auto,  Inflating 662 

Tires,  Filling  with  Sand 667 

Toll  Lines,  Underground  Crossing  for 499 

Tool  for  Cutting  Joints  on  Circles 469 

Tools,   Hardening   Small 454 

Tools  Made  of  Old  Buggy  Top  Joints 463 

Tools,   Saw  Setting 698 

Tools,  Steel,  Fastening  in  Their  Handles 574 

Tools,  Steel,  To  Preserve  Heads  of 662 

Torch,  Home-Made  Gasoline   Brazing 646 

Torch,  To  Put  a  Wick  in 495 

Tracing  Cloth,  How  to  Make  an  Invisible  Patch 

in 622 

Tracing  Cloth,  To  Make  Lay  Flat 488 

Trammel  Points,  Easily  Made 616 

Transmitters,  Simple  Telephone  Line  Using  Re- 
ceivers for   ^ 477 

Traps,  Starting  Screws  in  Cleanout  Covers  of. .  609 

Traps,  Waste-Plpe,  Difficulty  In 464 

Tree,  To  Save  a  Girdled 472 

Trees,   Fastening  Line  Wire  to 647 

Trestle,  Repairing  Washed  Out 678 

Triangle  for  Drawing  Screw  Threads 686 

Trip-Hammer,  Home-Made  427 

Truing  Commutators,  Home-Made  Rig  for 691 

Trusses,  Object  of 687 

T-Square  Attachment    616 

Tubes,   New  Way  to  Bend 612 

Tunnel   Stem  Motor  Boat 605 

Turbine  Control,  New  Method  of 611 

Turbine,  Steam,  How  Works 676 

Turn  a  Hollow  Ball,  How  to 424 

Tweezers  for  Picking  Up  Small  Articles 650 

Typewritten  Matter,  Blueprints  from 461 

V 

Valve,  Leaky,  Last  Resort  Remedy  for  a 434 

Valve,  Repair  for  Leaky 460 

Valves,  Abuse  of  601 

Valves,  To  Repair  Leaky 677 

Varnish  and  Paint,  To  Remove  Old 468 

Varnish  for  Pattern  Work 444 

Varnish  Gold  Letters,  When  to 474 

Varnish,  Shellac,  Coloring 490 

Varnished  Work,  To  Renovate 411 

Vegetable  Pickers,  Sackholder  for 573 

Vent  Necessary  in  Water  Muffler  for  Two-Cycle 

Gas  Engine   680 

Ventilation,  Cellar   678 

Ventilating  Fan  for  the  Shop 666 

Vestibule,  Cold  Weather,  for  Shipping  Rooms.  661 

Vise,  An  Air 633 

Voltage   Indicator   for   Selective   Rinsing   Gen- 
erators     665 

W 

Wall.  Settling.   Caused  Leaky  Pipe  Joints 467 

Walls,  Self-Releasing  Beams  in 503 

Washer,   An  Universal 678 

Waste  Pipe.  Holding  to  Flange 635 

Waste-Pipe    Traps,    Difficulty    in 464 

Watch  Crystal,  Cementing  a 570 

Watch,  Hole  Jewel  for  a 457 

Watch  Parts,   Wire  for  Stringing 609 

Watch,    To    Dustproof 529 

Watchmakers*  Oil  454 

Water  Air  Compressor.  How  to  Make 645 

Water,   Distilled,   Electrical  Conductivity   of...  563 
Water  Elevator,  Pontoon 494 
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'Af,*«:l    K».;ir.'J    f'-rf    t^^.    Hhoji. 

%Vf..5rM':,    H'/W    t//  M^k'-   »   Chll/.«r   HUr^m 

VfhiU:%St*iy,  for  O'-rb'ii.'JlfilfK    ''i'yxi 

Wl'  k    To  I'tJt  Jn  &  Torch 

Wlr.'JIfiiC    ';j'/*'-'J    T'nUTiK  Wirho'it   Disror-fiTOT- 

Wifi'lmllJ'?.   i'owt-r  IrffTTi 

Win'Jow  f'An'.^..  ('U-HZiluK 

V/lr.'Jow   <^;i;i>.>     ^^.''itllriif 

WJfj'I'iW.  Hhow    MyKl»-ry  I^-vk«:  for 

Win 'low    HI  I  lit    In    f>Tn*Tit    UUf:k    BuildlnKK-    To 

I'f  *-v<trit    f'rsi*  kft    r'Ti'l'-r  

•Vlfi'Jow.  To  K':«;p  fr*im  Hattllriip 

Wlhtlowf.   Hhovr     To   K'r«:p    Fr«r«^    of   FroBt  and 

Mothtijr*-     

Wlfi'low^',    To    KroMi    

Wit"   lu-n    iju'.UiK   MInic*?  Joint 

Win-  r';iM<-,  f.'uttlriK  with  a  lfafrk-8aw 

Wlr<r,  f riamfi  to  Hold  Whll«  8<ild«rins 


630 

Wirft  for 

411  Wirt.  Hov  io  ffbesr  in 

M7  Wire  Bope.  BRskiiic  Stnte  oT  In 

S^>  ^-ator  Serrloe 

47t  Win.   Stia^At  Prfac^ie  t'Md  in   ^■***b   Di 

sn  f or  SfsaU 

&4I       Wxr«  TaU«.  8lkl«  Role  a  Ownpifrf^ 

S»       Wire  Trolnc  I>«v1c« 

501       Wire,    Trfnc    Iron 

Winkflv  OriMrer.  Sobctttnte  for 

444       Wir».  Attaching  to  GrouDd  Bods 

•72       Wlr«vork.    Paiat   for 

ST7       WiriRC  for  Ga«  En^fne 

545       Wirlnc  Piaiu.  Standard  Sjrmbols  for 

554       Wood.  Brwck^t  for  Uk  tn  Bendinff 

5<«       Wood,  on  Finish  for 

472  WwmS.   Waterproof  PoUsh  for 

514  Wood«n  Pailp.   To  Keep  Contents  fnim  Tai 

5«3  in«  of  Wood 

47!       Wood^A  Strips.  How  to  Bend 

49p1       Wooden  Tanks.  Strength  of 

495       Woodwork.    Cement    for 

Woodwork.  To  Render  Non-inflammable 

424       Workbench  Use.  Gas  Stove  for 

570       Workbench    Uae.    Oiler   for 

431        Worm -Wheels.  How  to  Cut  in  a  Lathe 

4S0       Wrench,    An    Emergeccy 

5W        Wrench.  A  Rope  Pipe 

Wrench.    Friction    Pipe 

473  Wrench.   How   to   Forge  a  Good , 

4M       Wrench.    Slaking   a 

Wrench.  Ratchet.  Inexpensive  and  Usefiu 

4M  ^ 

589 

^fH       Yeast.    Formula   for  3fanufacturing 

4M  Z 

558       Zinc  Dust 


,§P8ffiF. 


ve  accuraie  itmc  and  Ubar  invinfi  dcvKCi  foi  mectine^ 
rocchiuiical  necdi — iJwn  cuts  ihrouEh  oicchimiciil  JiffitiiltiCT  — iTicy  are  r«uR"B 
filled  by  tmatcur  and  profMitonoJ  trntchkolct  a*  the  luncip/il  (or  iccntacTJ 
woikmanihip.  ilciiKn  and  linbh.  Send  for  tree  Caialoxue  Nu.  17AP,  of  th^ 
larcnt  ti'nc  ai  fine  atKbaninl  touU. 

THE  L.  S.  STARRETT  CO.,  ATMOL,  MASS  ,  U. 
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